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The RESEARCH REVIEW is a quarterly suppie- 
ment published by TRAFFIC SAFETY for the 
reporting of research that relates to traffic safety. 
This service is designed to provide those who 
conduct research, and/or utilize research find- 
ings, information that contributes to, advances, 
or Clarifies the body of traffic safety knowledge. 
The value of research and the prevention of 
duplication and overlap is enhanced by prompt 
reporting. To fulfill this purpose, the RESEARCH 
REVIEW will present completed reports, ab- 
stracts, summaries of research in progress, and 
information regarding contemplated research. 

The opinions expressed and conclusions drawn 
are entirely those of the various authors of these 
papers. TRAFFIC SAFETY and the National Safety 
Council accept no responsibility for them, and 
publication should not be deemed as either en- 
dorsement or approval of the ideas expressed 
or devices described. 

Manuscripts appropriate for publication should 
be submitted to the Research Division of the 
National Safety Council, 425 North Michigan 
Ave., Chicago I!. Manuscripts cannot be returned 
unless accompanied by a self-addressed, stamped 
envelope. Editorial handling will be easier if 
manuscripts are typed, double-spaced in tripli- 
cate, and accompanied by an abstract of 200 
words or less and all original art work. Any 
other information regarding research in progress 
or contemplated research can be submitted in 
any fcrm that outlines the full particulars, f.e., 
investigator, problem, hypotheses, methodology, 
desired or expected outcomes, etc. 
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Iignotum per Ignotius 


This Latin phrase eloquently epitomizes a major road- 
block in the way of scientific advancement. Its appearance 
here, however, violates the very principle that we are 
going to discuss; i.e., that of communication, Many read- 
ers will have no idea of what the phrase means, others 
may have a vague inkling, while some few who under- 
stand Latin will be able to translate it. To most, the state- 
ment is as clear as mud and that is exactly what it means, 
that the explanation is more obscure than what is ex- 
plained. 

Unfortunately, this is what characterizes much of pres- 
ent day scientific writing which has become so stylized, so 
stilted, and so replete with polysyllabic, esoteric jargon 
that it takes intense dedication on the part of the reader 
to fight his way through the verbal thickets. Disregarding 
for the moment the constantly exerted pressures from many 
sources to “‘publish” and the questionable personal motiva- 
tions of some investigators in preparing reports, those who 
honestly attempt to communicate are often trapped by the 
belief that to gain acceptance they must follow and per- 
petuate a method that emphasizes unintelligible and in- 
comprehensible written affectations. 

The simplest solution to this is to write the kind of an 
article that you yourself would like to read. The com- 
monly acceptable format is not overly objectionable as 
long as the writer does not lose sight of the fact that he 
is being asked to clearly state what he set out to do, pre- 
cisely how he went about doing it, exactly what he found 
out, and succinctly and objectively how it relates to pres- 
ent knowledge or to what others have done. A report 
should be presented so that others in the particular subject 
field can completely understand it and faithfully duplicate 
it if they so wish. 

Space does not permit the full exposition that this topic 
deserves. It should be abundantly clear however, that with 
the ever-swelling deluge of scientific articles and tech- 
nical reports that inundate professional workers today, 
that investigators are performing a serious disservice when 
they write in an attempt to impress rather than to lucidly 
present their studies. 


RESEARCH 
BRIEFS 


“Except ye utter by the tongue words 
easy to be understood, how shall it 
be known what is spoken? for ye shall 
speak into the air.” 
I—Corinthians— 14:9 


ee 
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James E. Carnahan 
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tion to his patrol duties for the past seven 
years, he has continued his formal educa- 
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safety education. He obtained his B.A. in 
Liberal Arts from Adams State College in 
1956 and an Ed.M. from the same school in 
1957. During this time Carnahan coordi- 
nated safety education programs in the pub- 
lic schools of south central Colorado and 
culminated the instruction of same. He con- 
ducted a workshop in safety at Adams State 

College in the summer of 1958. 

Dr. Carnahan earned his Ph.D. from Michigan State University. 
While studying there he was a research assistant at the Highway 
Trathc Safety Center and worked on several projects pertinent to 
the field of traffic safety. He was also interested in student govern 
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Mr. Taylor presently serves as a consult- 
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to 1960 he was on the staff of the Defrost 
Times as labor editor, re-write man, and for 
10 years as assistant city editor. 

A traffic safety specialist of national repu- 
tation, Mr. Taylor is four-time winner of 
the American Trucking Association's annual 
safety writing competition; winner for six 
consecutive years of the Detroit Police Off- 
cer's Association's annual writing competi- 
tion; third place winner for “best feature’ 

among all Hearst newspapers over the past 12 months; and win- 
ner of the Detroit Newspaper Guild’s annual “best job of individ 
ual reporting’ for the last completed year 

Mr. Taylor is a member of the Michigan Press Association's 
trafic safety committee, the Detroit Safety and Traffic Committee, 
and is an associate member of the Michigan Association of Chiefs 
of Police 
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Dr. Dubin is a psychologist in the Divi- 
sion of Planning and Evaluation, Pennsyl- 
vania Department of Health, Harrisburg, 
Pa. As a behavioral scientist, he assists 
the various divisions of the Health Depart- 
ment in initiating research, program plan- 
ning, training of supervisory personnel and 
in conducting program evaluation stu dies 

Dr. Dubin has been on the faculties of 
the universities of Colorado and _ Illinois, 
and serves as lecturer at Penn State Uni- 
versity. He received his AB at Oberlin 
College in 1938, MA from Columbia Uni- 

versity in 1939, and Ph.D. from the University of Illinois in 1950 
He is a fellow of the American Psychological Association and a 
member of Sigma Xi. Dr. Dubin has worked closely with the 
Traffic Epidemiology section of the Pennsylvania Department of 
Health, This section has developed the physical health standards 
which have been incorporated into the physical examination now 
required of every driver in Pennsylvania 
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Mr. Novak joined the staff of the field 
service division of the IACP on March 2, 
1960, as a research assistant specializing 
in behavioral science. During 1958-60, he 
was a graduate research assistant in psy- 
chology at Purdue University, Lafayette, 
Ind., engaged in the study of job analysis 
problems. 

In 1957-58, Novak was a member of 
the staff of the Applied Psychology Cor- 
poration, Arlington, Va., engaged particu- 
larly in the study of typical personnel 
systems and consumer attitudes. In 

1955-56, he was engaged in interviewing activities on the staff 
of the Bureau of Social Science Research at the American Uni- 
versity, Washington, D. C. 

Novak served in the S. Army Medical Corps in 1954-55 

He received a B. A. degree in psychology from George Wash- 
ington University, Washington, D. C., in 1958, and the M.S 
Degree from Purdue University in 1960 with special emphasis 
in industrial psychology and statistics. 

Mr. Novak is the author (with R. B. Sleight and J. B. Teeple) 
of an annotated bibliography on Sleep Deprivation and Task Per- 
formance, published in 1958 by the Applied Psychology Corpora- 
tion. He is a member of the Midwestern Psychological Association, 
the Operations Research Society of America, and Psi Chi, national 
honorary psychological fraternity 
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Shumate was a trooper in the Maine 

State Police for 6 years, 1949-1955. Dur- 

ing this time, in 1953-1954, he attended 

the Traffic Institute at Northwestern Uni- 

versity, where he was a participant in 

the 9-month training program in_ traffic 

police administration. In 1955, he joined 

the field staff of the Traffic Institute, and. 

in this capacity, developed and directed 

a training program for the newly organ- 

ized Wisconsin State Highway Patrol 

He was appointed to the position of As- 

sistant Director of Research and Develop- 

ment at the Traffic Institute in 1957, and was made Associate 

Director of Research and Development in 1958. He is presently 

Assistant Director for Research and Development of the Field 

Service Division, International Association of Chiefs of Police, 

Washington, D. C. In this position, he is engaged in directing 

an expanding program of research in motor vehicle traffic super- 

vision, and the development of research projects in other major 
areas of police activity 


John J. Conger 


Dr. Conger is Professor and Head, Divi- 
sion of Clinical Psychology, University of 
Colorado School of Medicine. He obtained 
his B.A. from Amherst College in ny 
and his doctorate from Yale University i 
1949. He subsequently taught at Sedione 
University and was Chief Psychologist, 
U. S. Naval Academy, before coming to 
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Dr. Conger has been involved in study- 
ing behavioral aspects of accidents since 
1954. He is currently serving as chairman 
of the research committee of the advisory 
council of the President's Committee on Traffic Safety, and as 
training and research consultant to the Public Health Service. 
Dr. Conger’s other activities include teaching and research 
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Emotions and 
Traffic Accidents 


A Psychologist Looks at the Problem of Highway Safety 


Samuel S. Dubin 


Slaughter and mutilation on our highways, as a result 
of traffic accidents, have reached epidemic proportions. This 
calls for preventive action on the part of Public Health 
departments just as surely as do other causes of death in 
our population 


Death and injury in an automobile accident are always 
sudden, unexpected and shocking. Yet, people tend to 
take a fatalistic attitude toward these tragedies. The Na- 
tional Safety Council estimates that so many people will 
be killed, so many people injured over a holiday weekend. 
Do people therefore stay home? They do not. Millions 
take to the roads facing these grisly statistics with little 
more in the way of safety precautions than they would take 
for a ride around the block 


The National Safety Council finds that a very high 
proportion of automobile accidents are due to failures of 
the driver. In any case, this fact alone should be enough 
to point out that the driver, in all his facets, physical and 
psychological, should receive the greatest proportion of 
our effort when we tackle the problem of traffic accidents. 
Furthermore, it is well established that the factors of at- 
titude, personality, and emotional adjustment are of greater 
importance in driving behavior than sensory defects, re- 
action time, and psychomotor skills. 


MAGNITUDE OF THE PROBLEM 


Let us first put the problem of automobile accidents in 
the proper perspective with causes of death by disease. In 
1959, 37,800 people in the United States were killed in 
automobile accidents; 1,400,000 persons were disabled for 
a day or more. In other words, approximately 100 persons 
die and 4,000 are injured daily. One child between the 


This paper was prepared for the Ninth Annual Health Con- 
ference Symposium on “What is the Role of a Health Department 
in Traffic Safety.” Penn State University, University Park, Pa., 
August, 1960 


ages of 1-15 is killed every 35 minutes.’ For all ages, 
accidental deaths (among which automobile deaths pre- 
dominate) are superceded only by heart disease, cancer, 
and vascular lesions. On an age basis, accidents rank first 
for ages 1-24; second for ages 25-44; and fourth for 
ages 45-64. 


Figure 1 


RANK OF ACCIDENTS AMONG LEADING 
CAUSES OF DEATH?’ 


RANK 


Ist 2nd 3rd 
Accident 
Accident 
Accident 
Heart Accident 
Heart Accident 
Heart 


Is This a Proper Concern of the 
Health Department? 


From these statistics it will be clearly evident that acci- 
dents have reached disastrous proportions when they have 
replaced disease as the leading cause of death in the age 
group of one through 24 years, and are in second place 
as a cause of death in the age group of 25 through 44 
years. (Disease is used here to indicate any abnormal con- 
dition detrimental to health.) The control of accidents, 
therefore, readily falls within the scope of preventive 
medicine and public health because of the epidemic pro- 
portions of accidental deaths and injuries. 
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A Decision-Making Approach to Accidents 


Recent developments in social psychology have brought 
into the area of ‘‘caused’’ phenomena many events which 
were previously considered to be “chance determined.”’ In- 
creasingly, we have come to recognize many more chance 
factors as being subject to individual and social control. 
Perhaps the most recent noteworthy attempt to conceptual- 
ize the accident phenomenon from an organized behavior- 
istic point of view is the analysis of human behavior in 
so called “chance’’ situations in terms of individual risk 
taking and decision making. 

If preventable automobile accidents stem from unsafe 
behavior, a new perspective for studying the problem 
emerges. This dimension consists of the decision making 
processes of the individual. An axiom in psychology is 
that decisions tend to be made in such a way as to maxi- 
mize the “utility” (i.e., outcomes or rewards) to the in- 
dividual. Since utility involves choice and choice requires 
decisions, decision making assumes an important role. Luce 
and Raiffa* point out that decision making is effected 
under conditions of: (1) certainty, (2) risk, (3) un- 
certainty and (4) a combination of uncertainty and risk. 
An individual’s estimate of probability of outcome de- 
pends on his own norms, values, emotions, ability, per- 
sonality and culture. In this context risk taking is clearly 
related to individual behavior, the demands of the group 
and society at large. 

The utilization of the decision making concept to acci- 
dents provides a conceptual framework for understanding 
this problem. Accidents become as “‘natural’’ a phenomenon 
as any disease, and we seek the etiology and prevention 
which makes for high risks, bad decisions and unsafe en- 
vironment. This conceptual approach directly relates to 
host, agent and environment, provides for a study of acci- 
dents as behavior, and permits the analysis of those indi- 
viduals and social forces which influence the incidence of 
accidents. 


In terms of research analysis, the problem becomes one 
of determination for all environments the degree of risk 
taking involved and the decision making process whereby 
an individual determines just how much risk to take. In 
order to predict the occurence of accidents we need to 
know: (1) the accident potential of the environment. (2) 
the awareness of the individual of the accident potential, 
(3) the emotional, personality, and motivating forces to- 
wards prevention of an accident and (4) the behavior 
of the individual in terms of his risk taking.’ 


This is not entirely a rationalistic explanation of be- 
havior. In many accidents there is a strong element of 
impulsive, irrational, causal or confused behavior.’ 


The Driver: His Emotions 


Accidents, like diseases, have multiple causes which can 
be analyzed by epidemiological methods. Thus, Professor 
McFarland of Harvard states that automobile accidents 
result from, ‘‘an action of the agent or vehicle because of 
some characteristic of the Aost or driver, and as a function 
of the environment.’"> The host or driver is of greatest 
medical and psychological concern. 


The range of emotions experienced by a person while 
operating a vehicle encompasses the whole gamut of human 
emotions. The driver may be preoccupied with the pressure 
of a business or work problem, he may be daydreaming, 
reacting to a poorly adjusted marital life, anxious about 
a family illness or financial indebtedness, experiencing 
emotions of love or hate. In addition to the original emo- 
tional state in which the driver may be when he steps into 
his car, the act of driving and the environmental driving 
situation may increase his emotional tension. Frustrations 
are common emotional responses which occur in driving. 
For some, frustration results from being required to follow 
a slow driver. Anxiety may arise when a driver is being 
followed by a truck, and irritation mounts when drivers 
are tied up in a traffic jam. Some people become im- 
patient while waiting for the traffic light to change. These 
emotions divert attention, and hinder safety by reducing 
sensory and motor skills, stimulating indecision, and sti- 
fling resourcefulness on the part of the driver. A_ basic 
characteristic about these emotional feelings is that they 
arise spontaneously and are difficult to control. Later we 
shall point out those emotional responses which are pre- 
dictable and can be controlled. 


At this point, it may be well to present a definition of 
emotion, and to state some of its basic characteristics. 
Emotions are motives which arouse, sustain, and direct 
activity in basically the same way as do hunger and thirst. 
Pertinent characteristics of emotions are: 


Emotional responses persist a long time after a stress 
situation. Physiological processes are accelerated; 
breathing, heart rate, and circulation are increased 
for a period long after a stress or emergency has 
been met. Emotions are touched off by many small 
cues. 


Emotions reduce the perceptual range of attention. 
We become absorbed and preoccupied and important 
visual, auditory and kinesthetic cues are blocked off. 
Perception is an organizing process; when emotions 
are aroused they can restrict what the senses can 
perceive. 


Disorganizing emotions interfere with rational be- 
havior by stimulating impulsiveness and irrational 
thought processes. 


Research Evidence 


Dr. Bruce Greenshield,* of the University of Michigan 
Transportation Institute, has recently (April 1959) pub- 
lished a survey study made under a legislative grant which 
throws light on the subject. This study shows that, of 
drivers recently involved in accidents, one driver in ten 
was disturbed emotionally because of something that had 
happened before the accident. Some drivers had been in 
a state of worry for weeks. The disturbing events ranged 
from worry over exams, being married the same day, an 
accident by his wife the same day on the same corner, try- 
ing to console a friend who was discouraged, to a common 
complaint: “If you had a wife like mine you would be 
nervous, too.” 
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These findings reinforce our assumption that an acci- 
dent frequently has many antecedents. It is often the re- 
sult of not just one happening but a series of events, or 
perhaps a chronic situation. 

Eleven per cent of Greenshield’s subjects stated they 
were sick, tired, nervous, intoxicated, “keyed up,’’ or other- 
wise disturbed. 


About 15 per cent stated that an immediate distracting 
event caused the accident. Examples of these were: looking 
for a road, children fussing, people talking, looking for 
a store sign, washing the windshield, a bee in the car. 

At the other end of the emotional gamut, drivers re- 
ported that some form of elation preceded the accident: 
exams were just over, husband coming home on leave, etc. 
Summarizing the statistics we find that approximately 35 
per cent of the drivers reported some form of emotional 
tension to account for the accident. 


When drivers were asked when they thought they were 
more likely to have an accident, approximately 20 per 
cent said, “when preoccupied,” 37 per cent, ‘when in a 
hurry,”” 5 per cent, “when angry,” 2 per cent, “when 
worried.” 

At this point, it may be of value to look at a parallel 
study of accidents in industry. The role of emotions in 
industrial accidents is accepted as such an important factor 
that considerable time and money have been invested by 
industry for safety research of this nature. Professor Rex- 
ford B. Hershey,’ of the University of Pennsylvania, after 
analyzing 400 accidents of industrial workers, concluded 
that approximately one-half of the accidents occur when 
workers are in a worried, apprehensive, or low emotional 
state. He estimated that workers were in a low emotional 
state about 20 per cent of the time. The causes of these 
low moods were plant worries or difficulties, fatigue, lack 
of sleep, and periodic emotional disturbances. 

Hershey estimated that workers are in a low emotional 
state not more than 20 per cent of the time. If 50 per 
cent of the accidents occur in 20 per cent of the time, then 
the other 50 per cent of the accidents occur in the remain- 
ing 80 per cent of the time. We can conclude from this 
that a worker is four times as likely to have an accident 
in a low emotional state than in a “normal” period. Prof. 
Hershey also found that roughly 20 per cent of the ob 
served accidents occurred when workers were in an elated 
state 


The parallel of involvement of emotions in accidents, 
industrial and traffic, is quite obvious. 


McFarland,* in his studies on airmen in World War II, 
reported that prolonged emotional stress, such as anxiety 
and fear, sets up changes in the body which hinder ef- 
ficient performance. Emotional conflicts may lead to very 
servere abnormalities of adjustment and efficiency, espe- 
cially in an emergency situation. 

Tillman and Hobbs,® in Canada, studied personal char- 
acteristics of a group of taxi drivers. On the basis of a 
prolonged investigation, 20 high-accident and 20 low-ac- 
cident drivers were selected and compared as to their 
personal attributes. Information was obtained from police 
courts, juvenile courts, schools, social agency records, Army, 
employment records, and personal histories. Table 1 shows 


the striking differences between the two groups. This 
table presents the items which statistically differentiated 
significantly between the high and low accident frequency 
drivers. It is noteworthy that histories of parental discord, 
the presence of excess childhood aggression, truancy from 
school, poor employment record, frequent AWOL, sexual 
promiscuity, and poor social adjustment—all these occur 
with a high degree of statistical probability in the cases of 
the drivers with high accident records. 


In a yee: study, Tillman’? collected biographical 
data on 96 accident-repeaters and on two groups of 100 
accident-free drivers. The 296 names were checked against 
juvenile court and adult court records, public health agen- 
cies, social agencies, local credit bureaus, and venereal dis- 
ease clinics. (Figure 2.) Thirty-three of the 96 accident- 
repeaters were known to the adult court and credit bureaus 
or 66 per cent of the repeaters were known to more 
than one agency, as against 9 per cent of the accident-free. 


Table 1 


EMOTIONS AND TRAFFIC SAFETY 


Personal Attributes of 20 High and 20 Low Accident 
Frequency Drivers* 
High Low 
Accident Accident 
Birthplace 
-urban 15 15 


History of parents 
-divorced 
-excess strictness & disharmony 


Neurotic traits 
-excess ch'Idhood phobias 
-excess childhood aggression 


School adjustment 
-completed grade school 
-truancy & disciplinary problems 


Employment record 
-five of more previous jobs 


-history of being fired 


Armed service record 
-member of armed forces 
-frequent AWOL 


Marital status 
-married 


Sex adjustment 
-admitted sexual promiscuity 


Social adjustment 
-2 or more hobbies 
-admitted bootlegging on job 
-conscious of physique 


*Source—Tillman and Hobbs?° 





Traffic Safety 





TRAFFIC SAFETY 





The accident-repeater drivers were found to be egocen- 
tric, exhibitionistic, resentful of authority, impulsive and 
lacking in social responsibility. As a group they could be 
classified as borderline psychopathic personalities. They 
showed a demonstrated inability to profit from experience 
and an inability to control feelings in a healthy way. 

McFarland,” at Harvard, using a similar method de- 
veloped by Tillman, carefully matched an accident-free 
group of truck drivers with an accident-repeater group by 
comparing them in all essential aspects of their work and 
their driving experience (Table 2). Weights were assigned 
to different items from the data. When these weighted items 
were assigned to an entirely new unselected sample of driv- 
ers, it was possible to identify 85 per cent of the accident- 
repeaters. This type of research makes possible the predic- 
tion of accident-free driving behavior. 

Conger,'* at the University of Colorado, has demon- 
strated after using a multitude of tests, that personal values, 
as measured by the Allport-Vernon Scale differentiate be- 
tween the high-accident and accident-free driver with a 
70 per cent degree of accuracy 


Table 2 


Relative values of Selected Items to Discriminate 
between Accident-Free & Accident-Repeater Drivers* 


Item Chi Square 
Court record of Automotive Offenses. 7.48 
Minor violations in motor-vehicle record. 6.76 
Court records of offenses against persons. 6.43 
Unfavorable business inspection reports. 3.84 
Court record of offenses against self. 2.55 
Court record of offenses against property. 2.01 
Accident in motor vehicle record. 0.61 
License suspension in motor vehicle record 0.60 


Serious violations in motor vehicle record. 0.03 


*Source—McFarland and Moore" 


The non-accident subjects were more oriented toward 
religious values and less towards aesthetic and theoretical 
values than the high-accident subjects. These findings show 
that accident drivers find the social environment barren, 
do not identify themselves with parents, and regard author- 
ity figures as unpleasant. Turrell,” hypothesized that hos- 
tility is a factor in accidents. He concluded that accident 
potential is not related to the degree to which individuals 
have such impulses, but rather to the methods by which 
they handle or cope with these impulses. Brown's" study 
at the Minnesota Highway Department shows that a signi- 
ficant relationship exists between the number of offenses 
a person has el against him as measured by the num- 
bers of violations and accidents and Psychopathic and 
Manic Scales of the Minnesota Multiphasic Personality 
Inventory. It should now be apparent from these studies 
that “a man drives as he lives.’ If he makes mistakes in 
adjustment to the personal and social demands of living, 
he will make repeated errors in driving. In general, those 


persons who have repeated accidents may be characterized 
as having a disrespect for authority, poor social adjust- 
ment, and evidence of permanent or transitory emotional 
instability. Therefore, in order to analyze a driver's role 
in traffic accidents, we must study his emotional state. We 
must see his emotional behavior against the background 
of his social attitudes and his set values 


Figure 2 
EMOTIONS AND TRAFFIC SAFETY 
Social Background of Accident-Free and 


Accident-Repeaters* 


MMM REPEATERS 


ACCIDENT-FREE 
Cn GROUP 1 


eS AC CIDENT-FREE 
GROUP 2 





Number 4 dult Credit Juvenile Public 
Court Bureau Court Health & v.d. Service 


*Source: Tillman & Hobbs?° 


Inside the Man Behind the Wheel: 
Psychological View 


What an automobile means to a driver. 

An automobile has multiple emotional meanings to a 
person. It is not simply a piece of machinery for trans- 
porting him from one place to another. It is a strong 
status symbol, an instrument for satisfying the desire for 
prestige, the means of fulfilling the need for luxury, and 
providing pleasure that goes beyond mere comfort. The 
adolescent feels grown up when he takes the car for his 
date. To the adolescent, a car represents freedom and es- 
cape, both real and symbolic, from parental control and 
supervision, The aggressive person experiences pleasure 
when he forces the other driver to give way, cut in, or 
blast his horn. The speed fanatic clocking his car at 100 
m.p.h. is on a personality binge of power and superiority. 
The youth who starts his car by “making a patch” is try- 
ing to show his maturity. The automobile, for many people 
is a symbol of sex, speed, wealth, and power and con- 
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venience. And the act of driving the automobile, therefore, 
is an act of expression of a and emotional needs 
of its owner. The automobile makes it possible for persons 
to express hostility, discourtesy and emotional conflict 
often without fear of reprisal. 


A case’® from the records of the Detroit Traffic Clinic 
illustrates this point. John at age 19 had 16 arrests for 
traffic violations. He quit school at age 16, full of resent- 
ment and hatreds. He was shy, awkward, thin, pale, of 
low intelligence. Put behind the wheel of a car he was 
no longer the butt of jokes, but the equal of everybody. 
In fact he could be superior to anyone. He could drive 
fast, arrogantly and aneanaie He could put fear 
into other motorists, who in John’s mind symbolized the 
jeering classmates and nagging family of his earlier years. 


How the Driver Rates Himself 


Granting a certain degree of emotional involvement in 
the act of driving, what thought does the motorist give 
to the aspect of safety in operating his automobile? Here, 
as guardians of public health, it is our responsibility to 
inject a strong motivation toward safety in driving prac- 
tices positive enough to counteract emotional pressures 
which militate against safety. The safety message must 
be communicated by means of an appeal to a symbol with 
which every driver can strongly identify himself. 

The Opinion Research Corporation’® recently made a 
study of driver attitudes about safety. They asked individ- 
uals to rate themselves on driving ability. It is significant 
that 9 out of 10 adults and 100 per cent of those with 
traffic violations rated themselves as above average in driv- 
ing skill. The large majority rated themselves as law- 
abiding drivers. This, then, is the self-concept or image 
that is held by most drivers, i.e., that they are skillful and 
law-abiding drivers. 


How effective are warning signs? 


If this is the attitude taken by most drivers, what, then, 
is the effect of measures used at present to encourage safe 
driving, such as the typical slogan “Drive Safely’? The 
survey indicated that these slogans are rejected by the 
ordinary driver. He is insulted if it is suggested that he 
does not drive safely. The sign “Drive Safely” violates 
the driver's self concept as a good driver. 

What is the emotional response to the reading of death 
statistics of highway accidents and exhibits of wrecked 
cars? People appear impressed, but there is little evidence 
that the fear aroused is more than momentary or that it 
makes for safer drivers. Why don’t these scare techniques 
work? Because the advice accompanying the wrecked cars, 
for instance, goes against the image people have of them- 
selves. It does not apply to them but to someone else. These 
signs create emotional tensions, but the tensions go un- 
relieved and undirected. 

Experiments demonstrate that an emotional appeal, in 
order to succeed, must provide an outlet to relieve the ten- 
sion into a desired action or opinion change. Professor 
Hovland,’ of Yale, states it this way: “When an emo- 
tional appeal is successful it may be assumed that the com- 
munication not only produces strong emotional reaction 
but also insures that emotional tension will be reduced 


at the time the recommended belief is rehearsed.” Few 
highway signs accomplish this; they do not relieve the ten- 
sion which they create. Often the advice on the sign seems 
too nonspecific to reduce the tension created, or it assaults 
the good driver concept people hold of themselves, 


Two categories of drivers requiring 
careful attention 


1. The habitual violator: In regard to the habitual vio- 
lator, the results of this survey indicate that his 
self-image and his psychological attitude toward 
driving are of prime importance. The habitual vio- 
lator is basically in need of psychological rehabilita- 
tion before he can be educated to safer driving habits. 
Strangely enough, he is the one who is pre-occupied 
with the attitude factor. He thinks that there should 
be more tests to gauge a person's stability. The 
moody should get psychiatric treatment, the ‘‘emo- 
tional blockbuster’ should be refused a license. The 
only trouble is that he cannot see that he is the one 
who needs the treatment. 


The violator seems to be more self-conscious than 
the ordinary driver. He is more likely to give value 
judgments that are proper by the standards of social 
convention. He believes in driver education. He 
says that driving is a privilege rather than a right. 
But he is strongly opposed to being branded the 
poor traffic risk. He is opposed to stickers that mark 
the car of the habitual violator. 


The Youthful Driver: High Accident rates at time 
of greatest potential skill. Studies have verified that 
drivers 16-25 years of age have a higher pe pra 
of accidents in relation to the total number of drive- 
ers in their age group than do older drivers, A 1955 
study of Connecticut drivers'® shows that the high- 
est proportioned rates are found with the youngest 
drivers, (16 years of age) dropping rapidly to about 
20 and more slowly at 25-30 years. The youthful 
group is generally at the peak of its abilities in 
their sensory, physical, coordinative and psychomotor 
functions. Reaction times are short, night vision and 
glare resistance best and ability to learn coordinated 
material highest. The high rates of accidents, there- 
fore, cannot be attributed to any deficiency in the 
sensory and physical functions. The main cause of 
accidents in this age group are smexperience, emo- 
tional and social immaturity, and temperamental 
qualities. 
Rommel’® studying high school students in Pennsylvania, 
concluded that the following experiences are likely to re- 
sult in accidents: 


A drive to leave home. 

An urge to do something shocking or harmful. 
Association with peers whom parents object. 

A desire to frighten other individuals for the fun 
of it. 


A tendency to become impatient with other people. 


A tendency to be somewhat suspicious of overfriendly 


people. 
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7. A possibility of having been in trouble with the law. 


Allgaier,*° in evaluating the factor of experience in driv- 
ing has pointed out that the judgment of traffic situations 
is perhaps the most important factor in whether an accident 
occurs and that developing this judgment depends on actual 
experience on the road. 


SUMMARY 


This paper has dealt with the problem of emotions as 
they relate to traffic safety. A new conceptual approach 
was outlined. Emotions were defined and cases cited to 
illustrate their effect on driving. We have reviewed some 
of the more important personality characteristics which are 
related to accident repeaters. We have discussed the emo- 
tional significance of automobiles to people. The value of 
emotional appeals in safety programs was pointed out. 
Finally, specific emotional behaviors of the habitual driver 
and teenager were discussed. 


On the basis of a review of the data, a number of 
recommendations emerge: 


1. Traffic safety clinics should be established to deal 
with accident repeaters. Experience at the Detroit 
Traffic Clinic kom that few persons treated in 
this clinic have been involved in serious accidents. 
The screening process for driver examinations should 
include an investigation of and qualification for 
emotional stability, personality maladjustment, atti- 
tude, judgment, and ability to act in emergencies. 
As evidence now stands, the factors of personality 
and adjustment show sufficiently high relationship 
to driving safety to justify the application as pre- 
ventive screening. 

Periodic general and medical re-examination of driv- 
ers are recommended. A recent survey by the Ameri- 
can Trucking & Pure Oil Company shows that 85 
per cent of teenagers and 68 per cent of adults favor 
a physical re-examination every five years. Seventy- 
two per cent of adults favor a road test every five 
years. 

Special teenage programs should be established which 
are directed primarily towards uncovering emotional 
and attitudinal components early in their driving ca- 
reer. The first year of driving should be a year of pro- 
bation observation, in which the preventive and cor- 
rective measures can be applied. Procedures need to 
be developed to help young drivers to understand 
the importance of their attitudes toward other drivers 
and to understand how their attitudes and emotions 
influence their driving behavior, Developing atti- 
tudes which will insure safe driving will require 
special kinds of instruction. 

Medical, court, social agency, psychological and bio- 
graphical information on all accident-repeaters should 
be collected in a central agency. Background infor- 
mation has been useful in identifying repeaters. 
Accident reports should contain space for a history 
of events preceding the accidents. Evidence indi- 
cates that each accident has a social and personal 
history of hours or days preceding it. An accident 
is a social event as much as a crime, divorce or 
suicide. 
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7. At present, no group tests can identify potential ac- 
cident persons. A continuous research program 
should be undertaken to investigate personality, bio- 
graphical and sociological characteristics for the pur- 
pose of identifying potentially troublesome drivers. 

8. There are few adequately designed investigations to 
test the influence of preventive and corrective meas- 
ures of safety campaigns, court and administrative 
practices. Little evidence is available on the relative 
effectiveness of actions taken by judicial or adminis- 
trative authorities. 
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A Summary Report of a Study Made by James Edwin 
Carnahan of the Prosecution of Surviving Drivers in Fatal Motor 
Vehicle Accidents in Michigan, 1957—1958 


by Harry E. Taylor 


Drivers involved in Michigan fatal accidents slip through 
the wide-spread fingers of traffic enforcement, from the 
level of the original police investigator to that of the black- 
robed circuit judges. Even if prosecuted and convicted— 
which few are—many of those blamed for fatal crashes 
receive only small penalties. Most of them never appear 
in court 


This is a capsule summary of a well documented thesis 
by James Edwin Carnahan, done in conjunction with MSU's 
Highway Traffic Safety Center. Carnahan studied, as mi- 
nutely as official cooperation would permit, the fatal acci- 
dents in Michigan for the years 1957 and 1958 and what 
happened, if anything, to the drivers who were involved. 
Then he sought the reasons why so many are not penalized. 
As far as is known, it is the most exhaustive survey of 
its kind ever produced. Carnahan drew replies from prose- 
cutor’s offices in 61 counties and interviewed 102 police 
officers and sheriffs’ deputies in 35 enforcement agencies, 
including Michigan State Police. 


In their statements the words ‘‘apathy,” “sympathy” and 
similar references frequently appeared, pointing to a lack 
of public recognition of the necessity for traffic prosecu- 
tions. Without rancor, this idea often was expressed: 
“A traffic violation is not considered by the public to be a 
crime and people are reluctant to convict a driver of a 
serious charge fas this violation.” 


Of professional concern is the resistance at prosecution 
and judicial levels to pressing traffic cases brought by police 
officers, and the associated inadequacy of police investiga- 
tion, which is admitted by the officers themselves. In 


This report, summarized by Mr. Taylor, was extracted from a_ thesis 
Certain oe. that Contribute to Non-conviction of Responsible Drivers 
in Motor Vehicle Accidents Resulting in a Fatality’’ which was submitted 
in 1960 to the School of Advanced Graduate Studies of Agriculture and Ap 
plied Science at Michigan State University, in partial fulfillment of require 
ments for the degree of Doctor of Philosophy, Department of Teacher Edu- 
cation. The report was originally published by the MSU Highway Traffic 
Safety Center, East Lansing, Mich. 


Prosecution in 

Fatal Traffic Accidents 

in Michigan 
1957-58 


1957-58, of the 1,730 surviving drivers in 1,940 fatal 
crashes studied, only 71 drivers went to jail. Only a small 
minority even faced court and some sentences for negligent 
homicide were as light as one-to-two years’ probation only. 


The “how” and “why” opinions are given in 443 state- 
ments from the 102 officers interviewed. (See Figure III). 
In selecting the officers to be interviewed, special efforts 
were made to have them constitute a true cross-section of 
Michigan police and sheriff forces. In 54 of these state- 
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Figure I. Action in Cases of 1,730 Surviving Drivers in 
1,940 Fatal Accidents—Michigan, 1957-58 
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ments, officers blame themselves and other policemen for 
inadequate investigation and incomplete presentation of 
traffic cases, because of a lack of trained investigators, in- 
efficient procedure or inadequate manpower. In 17 other 
statements, officers blame “administrative problems” for 
insufficient presentation of evidence. Included here are in- 
sufficient finances, poor organization and inadequate records. 
The policemen asked for better training for themselves 
and fellow officers. Carnahan, in the final sentence of his 
thesis, offers a suggestion based upon police statements: 
“Research is needed to determine if the public is aware of 
the need for training officers in accident investigation and 
if it is willing to furnish the money necessary for this 
training.” Preponderance of opinion of police officers, how- 
ever, places responsibility upon prosecutors for the collapse 
of their traffic violation cases. Of their 443 statements, 245 
—or 55 per cent—blame prosecutors. 

Early in his treatise, Carnahan sets up five hypotheses. 
He later holds they have been proved. 

1. The prosecutor is often unable to initiate criminal 
action against a driver who has committed a traffic viola- 
tion that results in a fatality. 

2. The prosecutor often fails to prosecute violators even 
though the officer may have a well-prepared case and there 
is apparently sufficient evidence for prosecution. 

3. The courts often acquit violators who are charged 
with manslaughter, negligent homicide or felonious driving. 

4. The courts that find a violator guilty of negligence 
resulting in a death by a motor vehicle often impose a 
light sentence. 

5. Further education is needed for both enforcement 
personnel and the public to get more effective application 
of the laws relating to fatal accidents. 


One of Carnahan’s first problems was to get the coopera- 
tion to set up his other problems. He could study only 
1,940 of the 2,532 Michigan fatal accidents of 1957 and 
1958 because his questions were answered only by officials 
of 61 counties, in which 73 per cent of the fatal accidents 
occurred, 

There is a point to be explained in regard to these sta- 
tistics. The 61 counties represent 77 per cent of all coun- 
ties; had 83 per cent of the population and 83 per cent of 
the automobiles—yet produced only 73 per cent of the 
accidents. In contrast, the 22 ‘‘no-answer’’ counties repre- 
sent but 23 per cent of all counties, having only 17 per 
cent of the people and automobiles but had 27 per cent of 
the accidents. If the statistically worse traffic records of 
these 22 “no-answer” counties had been available, findings 
might be even more disturbing. 

Carnahan analyzes court decisions which differentiate 
manslaughter from negligent homicide, as well as the fine 
legal definitions of the various degrees of negligence, 
wantonness, willfulness and the often-present question of 
contributory negligence. But in view of the few cases that 
reach court level, the impact of such legal distinctions is 
minor. And as Table I shows, only seven violators re- 
ceived manslaughter sentences in excess of the two year 
maximum for negligent homicide. So the distinction is 
mainly an academic one, Other legal fine points raised can 
be waived for a similar reason: that few cases reach the 
point of high court issues. 


Carnahan found factual evidence that a serious problem 
exists. Figures I and III represent the relatively few death- 
driver cases to face action by the law of the 1,730 sur- 
viving drivers of the 2,785 drivers involved in 1,940 ac- 
cidents. The other 1,055 were killed in the crashes, Police 
found no violation by 977 survivors; that leaves 753. 
Prosecutors took no action against 456 of the drivers 
against whom police presented evidence. So that left only 
297 defendants. 
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Figure II. Action in 753 Cases Brought by Police Against 
Drivers Involved in Fatal Accidents—Michigan, 1957-58 


Eight cases were still pending; 15 went to juvenile 
court; 21 were dismissed in preliminary examination; 47 
stayed in lower court where the death-drivers were charged 
only with misdemeanors. There remained but 206 to face 
felony charges in circuit court. 

Twenty-three of these were then nol-prossed in circuit 
court on motion of the same prosecutor's office which filed 
the cases. 

That left only 183 actually to face trial. Of these, 35 
defendants were acquitted by judge or jury. 

Only 148 of the 753 drivers against whom police and 
sheriffs brought charges were finally convicted of a major 
offense. In lower courts, another 42 were convicted of mis- 
demeanors, including minor violations. Another nine were 
license violations. 

Manslaughter convictions, with possible sentence as 
heavy as 15 years in prison, in seven cases brought as little 
penalty as only restricted driving, or probation and te- 
stricted driving. In only three of these cases were court 
costs added. Fourteen negligent homicide convictions re- 
sulted in only probation and another six in only restricted 
driving. 

In analyzing this factual evidence, from crash investiga- 
tion to court sentence, Carnahan considered these possible 
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factors in prosecution failures; to substantiate or disprove 
his hypotheses: 


1. Insufficient evidence as a result of poor accident in- 
vestigation. 


2. The use of officers poorly trained in accident investi- 
gation. 


3. Evidence available to the officer too limited to war- 
rant criminal action as a result of no witness to the accident. 


4. Sympathetic jurors who are not educated in the 
magnitude and the seriousness of the problem. 


5. Failure of the prosecutor to initiate where there is 
apparently sufficient proof of negligence. 


6. Possible indifference of some judges and prosecutors 
to the traffic problem. 


Sentences are negligible in many cases when con- 
victions are obtained. 


— 
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Figure III. Statements by Prosecutors for Non-Prosecution 
of 456 Drivers Believed in Violation by Police—Michigan, 
1957-58 (Based on 509 Statements ) 


Through 509 statements from county prosecutors (Fig- 
ure III) about the cases in question, Carnahan tabulates 
their “non-prosecution” explanations. “Insufficient evi- 
dence” is listed 176 times. Appearing most frequently 
among these 176 reasons for insufficient evidence is ‘‘lack 
of an eye witness.” This was listed 45 times. Another rea- 
son, ‘‘no evidence of criminal negligence,” appeared 34 
times while in 27 cases there was no further explanation 
of the insufficient evidence. Prosecutors blamed ‘‘incom- 
plete investigation” only five times. The remaining 65 
reasons for insufficient evidence fell in 26 different cate- 
gories. 


In 103 cases, the prosecutors blamed ‘‘contributory negli- 
gence” by a pedestrian, a cyclist or the other driver for 
refusal to bring court action. Carnahan devotes some dis- 
cussion to a review of court decisions on “contributory 
negligence” and to what extent, if any, it is an adequate 
defense. 


A frequently expressed statement by a prosecutor was 
that the victim was related to the driver—wife, husband, 
child or other near kin, A development of this, ‘the de- 
fendant has suffered enough,” was a statement made less 
frequently but often enough to equal statements blaming 
road and weather conditions. 


While Figure IV presents the broad picture, Carnahan’s 
final summary of police problems—quoting from their own 
statements—gives insight into the attitude of investigating 
officers: 


“The officers report their problems to be: public apathy 
and sympathy for the defendant; lack of sullcient budget 
and personnel; need for departmental expansion; difficulty 
in locating and obtaining witnesses; difficulty in obtaining 
other forms of evidence; difficulty of obtaining a blood 
sample and when obtained of getting the evidence into 
court; improper follow-up of investigations; 


“Cases lie too long on the docket; prosecutor feels that 
the defendant has suffered enough; prosecutor does not have 
the time and does not wish to bother with traffic cases; 
prosecutor is not paid enough and has to combine civil 
and criminal activities in the same office; prosecutor wants 
a good conviction record, reduces charges to obtain a plea 
of guilty; prosecutor fails to prepare cases in advance; 


“Jurors identify with the violator; jurors are too sym- 
pathetic; allow emotions to overrule reason; 


“Lower courts go beyond their function in preliminary 
hearings; circuit courts will not allow expert testimony; 
judges impose light sentences; need for better legislation.” 


(A few more assertions by officers were more bitter, 
such as: 


“The run-around given enforcement officers is hard on 
officer morale.” 


“Witnesses are often abused on the witness stand.” 


“The defense attorney tries the officer instead of the de- 
fendant.”” 


“Defense attorneys are allowed to try the victim instead 
of the defendant.” 


“The prosecutor can always find something wrong with 
the case.” 


Summarizing statements of many of the police officers, 
Carnahan paraphrased: ‘These situations hurt the morale 
of the police arm per se and hinder an effective enforce- 
ment program.”’ 


Returning to the constructive, the investigators agree: 
“Public opinion must be changed to accept traffic violation 
as a crime.” 
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Figure IV. Relative Frequency of ‘Opinion’ Statements 
by Police Officers on Areas of Weakness Which Contribu- 
ted to Non-Prosecution and/or Non-Conviction of Drivers 
in Fatal Accidents—Michigan, 1957-58 (Based on 443 
Statements by 102 Officers from 35 Enforcement Agencies 
in Connection with the 753 Cases Brought by Police to 
Prosecutors ) 


TABLE I 
CIRCUIT COURT SENTENCES IN 
148 CONVICTIONS 
Resulting from Fatal Traffic Accidents 


Manslaughter — 26 Cases 
11—Prison for terms ranging from 214-15 years (6); 
through 23-24 months (1); to 6 months-2 years (4). 
Jail for terms ranging from 10-90 days, plus one or 
more of these additional penalties: 
5-Fine and/or costs of $150-$2,000. 
6-Probation, 1-2 years. 
2-Restricted Driving, 5 years. 
2-Restitution; “Repay Family,’’ amount not revealed. 
Costs of $100-$300, plus: 
1-Probation, 3 years (with $300 costs). 
2-Restricted Driving, 2 years (with $100 costs). 
Probation, 5 years, plus Restricted Driving, 5 years. 
Restricted Driving only, 2 years. 


Negligent Homicide — 107 Cases 


Prison for terms ranging from 23-24 months (1) to 6 
months-2 years (14). 
Jail for terms ranging from 30 days-6 months, plus 
one or more of these additional penalties: 

15-Fines and/or costs of $120-$750. 

16-Probation, 1-4 years. 

8-Restricted Driving, 2 to 2-5 years. 


33—-Fine and/or costs ranging from $50-$750, plus one 
or more of these additional penalties: 
29-Probation, 1-2 years. 
7-Restricted Driving, 1-2 years. 
3-Restitution, $258.82; $600; $912.50 
4—Fine and/or costs only, $150-$500. 
2—*Probation (5 years; 2 years) plus Restitution ($650; 
$635.95). 
4—*Probation, 2-5 years, plus Restricted Driving, 6 
months-5 years. 
14—Probation only, 1-3 years. 
6—Restricted Driving only, 2 years. 
7—Sentence deferred or unknown. 
(*In some probations a $5 report or “oversight’’ fee was 
assessed. ) 
Felonious Driving — 2 Cases 
2—Fine and/or costs ($650; $250) plus Probation (2 
years; 3 years). 
Leaving the Scene — 13 Cases 
1—Prison, 1-5 years. 
-Jail for terms ranging from 30 days-10 months, plus 
one or more of these additional penalties: 
2-Costs of $100-$150. 
1-Probation, 3 years, plus Restricted Driving, 3 years 
-Fine, $100, plus Restricted Driving, 2 years. 
Costs, $25, plus Probation, 1 year. 
Fine only ($1,000; $250). 
Probation only, 2 years. 
Restricted Driving only, 2-5 years 


TABLE II 
LOWER COURT SENTENCES IN 51 
MISDEMEANOR CONVICTIONS 
Growing Out of Fatal Traffic Accidents 
Driving While Intoxicated — 4 Cases 
2—Jail (30 days; 10 days) plus Fine-and-costs ($54.90; 
$94.30). 
1—Fine-and-costs only ($104.30). 
1—Unknown. 
Reckless Driving — 20 Cases 
5—* Jail, 15-90 days, plus one or more of these additional 
penalties: 
5-Fine and/or costs ranging from $31.30-$150. 
1-Probation only, 1 year. 
1-Lost driver's license. 
13—Fine and/or costs ranging from $10-$105.80 plus: 
2-Probation (6 months; 1 year). 
2—Unknown. 
(*One 30-days-plus-$105.80 reduced on appeal to $60- 
costs plus 1 year probation). 
Misc. Misdemeanors — 27 Cases 
(11 different violations including “no license’) 
1—Jail, 30 days (Operating with Denied License). 
1—Jail, 7 days, plus $19.90 (Allowing Unauthorized 
Person to Drive). 
12—-Fine and/or costs ranging from $9 (Failure to Have 
Vehicle Under Control) -$104.30 (Improper Passing). 
13—Unknown. 
(The single speeding charge arising from a fatal accident 
brought a $10 fine). 
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The Reliability of Rating Procedures 
Used at Automotive Crash Injury Research 
of Cornell University 


by B. J. Campbell 


INTRODUCTION 


The purpose of this paper is to determine the degree 
of reliability of subjective ratings which are made during 
the process of evaluating data at Automotive Crash Injury 
Research of Cornell University (ACIR). Occasional checks 
of internal procedures are desirable in order to assure the 
effectiveness of processing techniques and the stability of 
certain Classes of variables; therefore, this paper is pro- 
duced, not concerning crash injury phenomena, but con- 
cerning the reliability of interpreting the data itself. 


The methods by which this problem is approached in- 
clude: 


The degree of inter-rater reliability in making sub- 
jective judgments. 


The degree to which the subjective judgments are 
free from influence by extraneous factors. 


When medical and accident reports accompanied by 
photographs are received at ACIR, case analysts evaluate 
and encode information contained therein. Many items on 
the forms contain factual information, and coding amounts 
simply to transferring the information from report form 


Automotive Crash Injury Research (ACIR) of Cornell Univer- 
sity is engaged in the study of occupant injury causes in auto- 
mobile accidents. It is hoped that investigation of injury causation 
may contribute to the efforts of automotive safety engineers to 
alter components of automobiles in such a way as to minimize 
the injury these design elements may cause during a crash. 

Data for this research comes on special forms from state high- 
way patrolmen and from city policemen who are responsible for 
investigating accidents, and from physicians who treat injured per- 
sons. The accident report forms are available through the efforts 
9f such state and local police organizations. Medical reports are 
made available through the efforts of state medical societies, state 
health departments and state hospital associations. It is only by 
virtue of the exceptional cooperation by members of these organi 
zations that this body of data is available for study at ACIR. 

ACIR is supported by funds from the Office of the Surgeon 
General, Department of the Army, following recommendations 
of the Armed Forces Epidemiological Board; from the Automobile 
Manufacturers Association; and from the National Institutes of 
Health of the United States Public Health Service 

The author wishes to express his appreciation to his colleagues 
at ACIR and to Dr. Irwin Bross, ACIR statistical consultant, for 
their helpful advice concerning this paper 


to IBM punch card. This kind of information is illustrated 
by the item concerning body style of the car. If the in- 
vestigating officer indicates that the car is a four-door sedan, 
this information is designated on the punch card. As a 
check, however, the case analyst confirms the information 
by referring to accompanying photographs. 


In contrast to factual items such as body style, there are 
two crucial classes of information in which coding de- 
pends on subjective ratings made by the case analyst. One 
class of subjectivity concerns the rating of factors pertain- 
ing to accident severity, and the other concerns rating the 
degree of injury to each occupant. Even though subjective 
judgments are widely employed in everyday life and are 
used extensively in scientific research, questions still arise 
occasionally as to the admissibility of subjective ratings 
as appropriate data for scientific analysis. Certainly, sub- 
jective data should be considered admissable on/y if they 
meet certain requirements. 


The first requirement that should be imposed on sub- 
jective ratings is that there be an acceptable amount of 
inter-rater reliability. This means that judges working in- 
dependently should be able to rate a given item with rela- 
tively little disagreement. If judges disagree substantially 
in their rating of a given item, then it is doubtful that the 
phenomenon is being. categorized with sufficient accuracy. 
Judgments may be said to have reliability to the extent 
that the amount of inter-rater variation is small relative 
to the amount of variation of the phenomenon itself. 


The second requirement imposed is that subjective rat- 
ings should be relatively free from influence by extraneous 
factors. If the operation of some other factor influences 
consistency of the raters, then the ratings are thrown open 
to question. 


The two classes of subjectivity in the ACIR code con- 
cern accident severity and injury severity. Judgments of 
accident severity include ratings of damage to various parts 
of the car as well as an overall rating of accident severity’. 
The rating is made only after study of photographs of the 
damaged vehicle, trooper estimates of speed, type of col- 
lision, and other factors. The absence of wholly objective 
criteria of accident severity is what makes these judgments 
subjective. Attempts have been made, however, to minimize 
the subjectivity through specification of certain criteria 
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of accident severity. Thus, while there is some subjectivity, 
the judgments are partially anchored in objectivity. 


Ratings of injury severity are made for each car occu- 
pant and a seven point scale is used*, These ratings are 
made after study of the doctor's report of injuries, As was 
the case above, subjectivity of injury judgments has been 
minimized by defining a large number of specific injuries 
as falling in certain severity classes. Since specification of 
injury severity criteria is more detailed than for accident 
severity, it would be expected that meetings of the former 
would show less inter-rater variation. Definitions of the 
severity of specific injuries were formulated with the as- 
sistance of medically trained persons, As one example, a 
simple fracture of the forearm is defined as a moderate 
injury. Small lacerations are ordinarily classified as minor, 
but if the laceration were on the face avd occurred in such 
a way as to result in mild disfiguring, then the severity 
rating would be increased one step to moderate. Case ana- 
lysts undergo extensive training in the employment of 
criteria relative to accident severity and injury severity 
judgments. 


METHODS 


The two methods of studying subjective scales are de- 
scribed as follows: 


1. Inter-rater Reliability: Four ACIR case analysts were 
compared with one another in terms of their agreement 
when they independently rated 200 injury producing (IP) 
accident cases. In addition, to show that subjective ratings 
have certain general properties, even when the rated phe- 
nomena are quite different, ratings of performers in two 
events of the 1960 Winter Olympic Games are included 
for comparison. 


2. Scale Interaction: Subjective ratings should be rela- 
tively free from influence by extraneous variables. In this 
investigation, the possibility is studied that one subjective 
judgment may be influenced by a related subjective judg- 
ment. The need for this check becomes clearer when it is 
realized that accident severity and injury severity are cor- 
related, Thus, if it were possible to measure the two phe- 
nomena exactly, it would be found that over a considerable 
range, at least, greater injury tends to accompany accidents 
of greater severity. Since the two dimensions are correlated, 
there is a possibility that the case analyst's rating in one 
dimension might influence his rating in the other dimen- 
sion. If this happened, he might, without realizing, en- 
hance the apparent association between accident severity 
and injury severity by altering his rating of one so that 
it would conform more closely to the other. Such would, 
of course, be very undesirable because the metric properties 
of one or both scales might be altered. 


In order to test these two aspects of subjective data, 
200 IP Cases from a single state were selected randomly 
and were arbitrarily divided into groups of 100 each. Every 
case was evaluated in terms of accident severity and in 
terms of the person most seriously injured. This means 
that 200 injured people were rated. Six case analysts par- 
ticipated in the study but were not informed of its purpose 
until later. The cases were divided among the analysts as 
follows: 
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First Group 
of 100 Cases 


Second Group 
of 100 Cases 


Analyst 1 coded both scales accident only 


’ a both scales injury only 


: ”* accident only both scales 
vic accident only injury only 
, is injury only accident only 


6 i injury only both scales 


This scheme yielded four ratings of each case with re- 
spect to accident severity and four ratings of each case 
with respect to injury severity. Two of the ratings in each 
dimension were carried out in such a way that there was 
no opportunity for scale interaction (because they were 
rated by different analysts). The other two analysts rated 
both accident and injury severity and there was, therefore, 
opportunity for interaction. Analysts were not allowed to 
consult with one another during this study although or- 
dinarily such consultation is encouraged. 


In order to demonstrate properties of other types of 
ratings, data were extracted from the booklet, Official Final 
Results of the VIIT Winter Olympic Games, Squaw Valley, 
California, February 1960, For the Pairs Figure Skating 
event, “‘content’’ ratings of 13 teams by the first four judges 
were compared with one another. (Only four judges were 
used in order to keep the number of raters the same as 
for the ACIR data). Similarly, ratings of the first four 
judges were compared in terms of their ratings of “‘style 
points” in the 80 Meter Ski Jump event. In order to re- 
strict the number of rating categories to six (as in the 
ACIR injury scale), only the jumps that were rated not 
less than 13 nor higher than 18 were considered. A total 
of 78 jumps is included. 


RESULTS 


The results are divided according to the categories of 
inquiry listed in the methods section. 


Inter-Rater Reliability: ACIR Analysts 


The most striking thing about the judgments of ACIR 
case analysts is the unanimity of their ratings. Consistent 
with the greater specification of criteria, agreement was 
better for the injury severity scale than the accident severity 
scale. Injury severity ratings are summarized as follows 
and a more detailed statement of these results appears in 
the appendix. 


In 72 per cent of the cases, the four analysts were 
in complete agreement. All gave the case exactly the 
same rating. 


In 23 _ cent of the cases, disagreement among 


the analysts amounted only to one category. Neither 
the direction of disagreement nor the identity of the 
dissenter was systematic. 
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Thus, in 95 per cent of the cases, there was considerable 
unanimity of judgment and the maximum disagreement 
was only one category. The remaining 5 per cent of the 
cases involved disagreement to an extent greater than one 
category (see Appendix). 

The average deviation of the four analysts from the 200 
mean injury ratings was less than 2/10 of a category per 
analyst, per case (average deviation = .14 category). Since 
the average deviation was .14 category, and since six cate- 
gories were available in which to rate cases, the average 
error may be said to be about .02 of the total scale length’®. 
Table I summarizes the injury severity scale. 


Table I 
Analyst Agreement: Injury Severity Ratings 
No. Cases Per Cent 

Complete agreement 144 72 
3 agree; 1 dissent by a single 
category 3¢ 17 
2 agree; 2 agree on adjacent 
category 6 
3 agree; 1 dissent by more 
than one category 3 
Others (2-way agreement) 4 2 


Total 200 100 


Agreement among case analysts with respect to accident 
severity was not as great as that indicated above, but was 
sufficient to sustain confidence in the ratings. Accident 
severity ratings are summarized as follows and are detailed 
in the appendix 


1. In 35.5 per cent of the cases, the analysts were in 
complete agreement as to accident severity rating. 
2. In 59 per cent of the cases, disagreement among the 
analysts amounted only to one category. 
Thus, in 94.5 per cent of the cases, there was considerable 
unanimity of judgment and the maximum disagreement 
was only one category. The remaining 5.5 per cent of the 
cases involved disagreement to an extent greater than one 
category (see Appendix). 
The average deviation of the four analysts from the 200 
mean ratings was less than 3/10 of a category per ana- 
lyst per case (average deviation .27 category). Since 
the average deviation was .27 category, and since five 
categories were utilized in rating the cases, the average 
error may be said to be about .05 of the total scale length’. 
Table 2 summarizes the preceding statements: 


Table II 
Analyst Agreement: Accident Severity Ratings 
No. Cases Per Cent 
Complete agreement 71 35.5 
3 agree; 1 dissent by a single 
category 85 42.5 
2 agree; 2 agree on an adja- 
cent category 33 
Others (2-way agreement) 11 


Total 200 


As a further check on the reliability of ratings, case 
analysts who had participated in the experiment were ques- 
tioned about the few cases which were rated with larger 
than usual discrepancies (that is, cases among the 5 per 
cent rated with discrepancies greater than a single cate- 
gory). These cases seemed to fall into two classes. The 
first, and smaller, class of discrepancies stemmed from mis- 
takes. The mistakes were either matters of the analyst in- 
correctly assimilating information contained among the 
accident case materials, or of incorrectly applying the judg- 
ment criteria. In routine day-to-day operations, these mis- 
takes are kept to a minimum through the use of a check- 
ing system and by continually stressing care and accuracy. 


The second, and larger, class of cases with unusually 
large discrepancies might be called ‘controversial’ cases. 
This group included cases in which there was room for 
argument as to the seriousness of the case, These few cases 
fell into the narrow region between those that were suf- 
ficiently clearcut to be rated with unanimity, and those 
that were “‘clearly unclear’ and were therefore subject to 
unanimous ratings as “‘not classifiable.’’ There is an estab-- 
lished procedure for minimizing this second class of cases 
during normal operations. When a “‘controversial” case is 
discovered, the analysts are encouraged to consult their su- 
pervisor. If necessary, he calls on other analysts, the case is 
discussed, and a decision is finally made. This procedure 
utilizes the experience of the supervisor and senior analyst 
on the assumption that group consensus will help to re- 
duce the uncertainty an individual analyst may feel. Such 
conferences are ordinarily encouraged, though in view of 
the purpose of this paper, they were discontinued during 
the experiment. 


Inter-Rater Reliability: Olympic Judges 


In order to show that rating behavior has certain gen- 
eral properties, ratings made by olympic judges are in- 
cluded for comparise:.. It is clear that the task of an olym- 
pic judge is completely different from that of an ACIR 
case analyst, and it is for this very reason that they serve 
so well to illustrate the general nature of the rating process. 
When raters are carefully taught the criteria on which they 
should base their ratings, and when they have accumulated 
a sufficient amount of experience, their ratings should take 
on relatively stable characteristics. 


Data concerning two different olympic events are in- 
cluded, First, the ratings of contestants in the 80 Meter 
Ski Jump are analyzed. The ratings cover 78 jumps, all 
of which were rated by four judges as falling within a 
six point range (13-18). Analysis was deliberately re- 
stricted to jumps rated within the six point range in order 
that the scale length would be comparable to the ACIR 
injury scale. The actual ratings were recorded in decimals, 
but for purposes of this paper, only the “units” value 
was used (i.e., 16.2 would be “G,”’ 13.8 would be “3,” 
etc.). Ratings of five judges were listed in the Olympic 
Final Results, but only four designated ““A, B, C and D” 
have beer used in this paper (again to make the situation 
more comparable to ACIR). Ratings of these olympic 
judges are summarized in the same format as was used in 
presenting ACIR ratings (the details of the olympic rat- 
ings are also included in the Appendix). 
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In 29 per cent of the jumps, the judges were in com- 
plete agreement as to the rating. 


In 57 per cent of the jumps, the maximum disagree- 
ment between judges was only one category. 


Thus, in 86 per cent of the jumps, there was consider- 
able unanimity of judgment and the maximum disagree- 
ment was only one category. The remaining 14 per cent 
of the cases involved disagreements greater than one cate- 
gory (see Appendix). 


The average deviation of the four judges from the 78 
mean ratings was just over 3/10 of a category per judge, 
per jump (average deviation .31 category). Since the 
average deviation was .31 category, and since six cate- 
gories were used to rate cases, the average error may be 
said to be about .05 of the total scale length. Table III 
summarizes these results. 


Table II 
Agreement of Judges: 80 Meter Ski Jump 
No. Cases Per Cent 


Complete agreement 23 29 
3 agree; 1 dissent by a single 
category 

2 agree; 2 agree on adjacent 
category 

2 agree; dissenters 1 category 
above and below 

Others (2 or 3 way agree- 
ment) 


35 45 


Total 


The other olympic event involved the ratings given by 
judges 1, 2, 3 and 4 (of 9 judges) when they rated “‘con- 
tent” of the performance of 13 teams of contestants in 
the Pairs Figure Skating Event. In this event, it would 
be unfair to enumerate the number of instances of per- 
fect agreement, etc., because the judges used a total of 13 
rating categories in assessing performance (their ratings 
were in tenths and ranged from 4.5 to 5.8). The chances 
of four judges agreeing perfectly are inherently less when 
13 rating categories are used than when only five or six 
are used, It is reasonable, however, to calculate the average 
discrepancy and to express it as a proportion of the total 
scale length as was done in the foregoing analyses. In this 
instance, it was found that the average deviation of the 
four judges from the 13 mean ratings was 1.46 categories. 
Since a total of 13 categories was used, this means that the 
average error was .11 of the length of the total scale’. 
Table IV, on the following page, summarizes the earlier 
tables for ease of comparison. 


A discussion of these findings seems advisable before 
proceeding to the second part of the analysis. The data 
presented indicate that variation between analysts in the 
ratings of accident or injury severity in a given case is 
small in comparison to the variation of these same vari- 
ables from case to case. While values of accident and in- 
jury severity ratings vary over the full 5 or 7 categories, 


the average discrepancy among the analysts was less than 
1/3 of one category. In addition to the fact that the aver- 
age discrepancy was small, it is also apparent that the maxi- 
mum discrepancy was usually no greater than a single’ cate- 
gory. The results indicate that very little of the variation 
in accident and injury severity ratings is attributable to 
lack of reliability among analysts. Thus, if two cases, 
selected randomly, differ in ratings, the chances are that 
the difference is real and not a product of rater error. 


As a demonstration of certain general properties of the 
rating process, data were included from the 1960 Olympic 
Winter Games, It was seen that the nature and extent of 
agreement among judges of olympic events was similar 
to that of ACIR case analysts, despite dissimilarity of the 
rated phenomena. The inter-rater reliability of trained case 
analysts is quite similar to that of qualified olympic judges 


Table IV 


Summary of Judges’ Agreement 
Olympic Judges 


ACIR Case Analysts 


80 Meter Pairs 
Inj. Sev. Accid. Sev. SkiJump Fig. Skat. 

Complete 

agreement 

3 agree; 

1 dissent 

by single 

category 

2 agree; 

2 agree on 

adjacent 

category 6.0 16. 12.0 

Other 5.0 >, 14.0 


Total 100.0 100.0 100.0 
N 200 200 78 


A. Average 

Deviation of 

Ratings 

B. Scale 

Length 

(Units) 6 

A/B .02 .O5 


Scale Interaction 

ACIR subjective ratings have met the first of two re- 
quirements mentioned in the section on methods (that 
having to do with inter-rater reliability) and the results 
are presented next in reference to the second requirement 
(that of the ratings being free from influence by extraneous 
factors). In this second case, the problem is that of de- 
termining whether any of the apparent correlation between 
accident severity ratings and injury severity ratings is 
attributable to influence of one judgment by the analyst's 
memory of the other. If such influence were present, it 
seems most likely that it would operate in such a way as to 
enhance the apparent correlation. Since case analysts are 
aware of the general correlation between accident and in- 
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jury severity, they might unconsciously be inclined to alter 
their rating in one dimension so as to fit more closely 
with their rating of the other dimension. 


As an example, consider an hypothetical case coded by 
three analysts. The first analyst codes accident severity 
without knowledge of injury severity, and the second ana- 
lyst codes injury severity without knowledge of accident 
severity. Suppose that the case receives an accident severity 
rating of 4 and an injury severity rating of 2. Now, when 
the third analyst codes the same case, he rates both acci- 
dent and injury severity. It is possible that his knowledge 
about both dimensions could cause him to alter one or 
both of his ratings, with the net result that the two rat- 
ings would be closer together than when rated independ- 
ently by two-analysts. Instead of being rated 4 (accident 
severity) and 2 (injury severity), the case might receive 
a 3 and 2, or a 4 and 3, or a 3 and 3, all of which would 
indicate scale interaction 


In order to search for the existence of such interaction, 
it was necessary to obtain some independent ratings as 
well as some in which the interaction could take effect. A 
total of six analysts was used. The first two (working 
separately) rated 200 cases with respect to accident severity 
without knowledge of injury severity. The next two ana- 
lysts (also working separately) rated the same cases with 
respect to injury severity without knowledge of accident 
severity. The third pair of analysts (also working sepa- 
rately) rated both accident and injury severity. 


Thus, each case had four ratings of accident severity 
and four of injury severity. Two of the ratings in each 
dimension were free of influence by the other (independ- 
ent ratings) and two were subject to influence by the other 
(dependent ratings). The preceding part of the results sec- 
tion showed that in most cases there was close agreement 
among analysts; thus, in the majority of the cases there 
seemed to be no basic difference in ratings whether or not 
the judgments were independent. There were, however, 16 
cases in which both the dependent raters disagreed with 
both the independent raters with respect to accident sever- 
ity. (There were only two cases in which both the depend- 
ent raters disagreed with both independent raters in the 
injury severity rating. ) 


The 16 cases afford an opportunity to observe whether 
the differences in accident severity rating are related to 
injury severity. If the scale interaction does exist, and if 
dependent ratings of accident severity disagree with in- 
dependent ratings, then it would be expected the reason 
was that the rater was influenced by knowledge of injury. 
Furthermore, it is hypothesized that the nature of the in- 
fluence would be to cause a shift toward the injury rating. 
Specifically, scale interaction would be said to exist if the 
differences between accident and injury ratings were signifi- 
cantly less for dependent raters than for independent raters. 


If scale interaction does not exist, then differences be- 
tween dependent and independent raters, when they occur, 
are a product of random rating errors. Specifically, scale 
interaction would not be said to exist if the differences 
between accident and injury severity ratings were about 
the same for dependent as for independent raters. That 
is, the dependent ratings would sometimes agree better 


than the independent, but about equally often the depend- 
ent ratings would show worse agreement than the inde- 
pendent ratings. The ratings of the 16 cases are listed in 
Table V. 


Table V 


Ratings of 16 Selected Cases 


Dependent Analysts 
Accident Sev. _ Injury Sev. 
Analysts Analysts 


l 2 l 


Independent Analysts 
Injury Sev. 
Analysts 


6 


Accident Sev. 
Analysts 
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The 16 cases have been listed in two groups in order 
to facilitate interpretation, The first eight cases have char- 
acteristics in common which suggest that scale interaction 
does exist. That is, in all eight cases, the difference be- 
tween accident and injury severity ratings by the depend- 
ent raters is less than by the independent raters. Thus, 
the dependent raters show closer agreement of accident 
severity and injury severity. 


These eight cases are balanced, however, by the second 
eight. The latter cases have in common the fact that the 
dependent raters show /ess agreement than the independent 
raters. Taken as a whole, the 16 cases indicate that depend- 
ent raters show about as much fluctuation in their ratings 
as do independent raters. 


Taken as a whole, the 200 cases consisted of 184 in 
which there was no clear disagreement between independ- 
ent and dependent raters. In 16 cases, there was disagree- 
ment in one dimension, but this seemed to be random 
since the nature of the disagreement followed no dis- 
cernible pattern. There is no substantial evidence for scale 
interaction. 


Current ACIR procedure for encoding accident infor- 
mation corresponds to the independent method. Ordinarily, 
accident severity information is coded without reference 
to injuries. In previous years, however, the dependent 
method was used. Since some ACIR data still in use were 
encoded under the latter method, this study seemed advis- 
able. 
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SUMMARY AND CONCLUSIONS 


This paper reports an investigation of the reliability of 
subjective judgment in the analysis of accidents, It is 
stated that subjective data must meet two requirements 
before being admitted as appropriate for analysis. The 
requirements consist of (1) a satisfactory degree of inter- 
rater reliability and (2) satisfactory freedom of the sub- 
jective scales from influence by the operation of extraneous 
variables. 


It is shown that case analysts demonstrate a high de- 
gree of inter-rater reliability and that there is no evidence 
of scale interaction. It is concluded that ACIR case ana- 
lysts make the necessary subjective judgments with sufhi- 
cient reliability to permit valid analysis of accident cases. 


APPENDIX 
A. DETAILED RESULTS OF ACIR CASE ANALYSTS’ 
RATINGS OF INJURY SEVERITY TO 200 PERSONS: 


1. In 72 per cent of the cases (144 out of 200), the 
analysts were in complete agreement. All four gave the 
case exactly the same rating (i.e., the four ratings might 
be 3, 3, 3 and 3. 


2. In 17 per cent of the cases (34 out of 200), three 
analysts agreed and the fourth dissented by a single cate- 
gory (for example, the four ratings might be 4, 4, 4 and 3). 


3. In 6 per cent of the cases (12 out of 200), two ana- 
lysts agreed on a certain value and the two other analysts 
agreed on an adjacent value (i.e., 3, 3, 4, 4). 


The above constitutes 95 per cent of the cases and in- 
volves some unanimity and maximum disagreement of only 
one category. The remaining 5 per cent of the cases (10) 
were coded as follows: 


1. Three instances of 3-way agreement and a dissent 
of two categories (i.e., 2, 2, 2, 4). 


2. Three instances of 3-way agreement and a dissent 
of three categories (1.e., 5, 5, 5, 2). 


3. A single instance of 2-way agreement with one dis- 
sent above and one below (i.e., 1, 2, 2, 3). 


4. A single instance of 2-way agreement with dissent- 
ers one and two steps removed (i.e., 3, 3, 2, 1). 


5. A single instance of 2-way agreement with dissent- 
ers one and three categories removed (1.e., 2, 2, 3, 5). 


6. A single instance of 2-way agreement with dissent- 
ers one step above and two steps below (i.e., 2, 4, 4, 5). 


B. DETAILED RESULTS OF ACIR CASE ANALYSTS’ 
RATINGS OF ACCIDENT SEVERITY FOR 200 CASES: 


1. In 35.5 per cent of the cases (71 out of 200), the 
analysts were in complete agreement. All four gave the 
case exactly the same rating (i.e., 3, 3, 3 and 3). 
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2. In 42.5 per cent of the cases (85 out of 200), three 
analysts agreed and one dissented by a single category (i.e., 
22,4, 55 


3. In 16.5 per cent of the cases (33 out of 200), two 
analysts agreed on one category and the other two agreed 
on an adjacent category (i.e., 2, 2, 3, 3). 


Thus, in 94.5 per cent of the cases (189 out of 200), 
there was some unanimity of judgment and the maximum 
disagreement was only one category. The remaining 11 
cases (5.5 per cent) were coded as follows: 


1. In seven cases, two analysts agreed and one dissent 
was above and one was below (i.e., 2, 3, 3, 4). 

2. In four cases, two analysts agreed with dissenters 
one and two categories removed (i.e., 4, 4, 3, 2). 


C. DETAILED RESULTS OF OLYMPIC JUDGES’ RAT- 
INGS OF 78 JUMPS ON THE 80 METER SKI JUMP: 


1. In 29 per cent of the jumps (23 out of 78), the 
judges were in complete agreement. All four gave the 
jumper the same score (i.e., 4, 4, 4 and 4). 


2. In 45 per cent of the jumps (35 out of 78), three 
judges were in agreement and one dissented by a single 
category (i.e., 3, 3, 3 and 4). 


3. In 12 per cent of the jumps (9 out of 78), two 
judges agreed on a category and the other two agreed on 
an adjacent category (i.e., 2, 2, 3, 3). 


Thus, in 86 per cent of the jumps (67 out of 78), there 
was some unanimity of judgment and the maximum dis- 
agreement was only one category. 


The remaining 11 jumps were rated as follows: 
1. For 7 jumps, the two judges agreed and the other 


two were one category above and one below (i.e., 2, 3, 
5, 4). 


2. For 2 jumps, three judges agreed and the dissent 
was two Categories (i.e., 3, 3, 3, 5). 


3. For 2 jumps, two judges agreed with dissents one 
and two categories removed (1.e., 4, 4, 5, 6). 
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The accident severity rating is on a six point scale. The cate- 
gories are labeled minor, moderate, moderately severe, severe, 
extremely severe and extreme. In addition, there is a category 
called ‘not classifiable’ for missing or ambiguous records. 


The injury severity categories are labeled none, minor, moder- 
ate, severe, serious, critical and fatal. In addition, there is 
a not classifiable category for missing or ambiguous records. 


In view of the fact that the categories on the subjective scale 
may not have equal intervals, it may not be entirely correct 
to use the average deviation in this way. The illustration 
shows, however, that the variation among judges on the same 
case is small relative to the variation of injury from case to 
case 
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The Use of ‘Control Groups” 
in Highway Accident Research 


—a Field Study 


by Joel W. Novak and Robert P. Shumate 


INTRODUCTION 


Every year large amounts of time, money and effort are 
spent on police traffic enforcement. It is reasonable to ques- 
tion whether such efforts are well placed. Experimental 
researches into the effects of police enforcement on traffic 
behavior are costly and often are impeded by difficult 
methodological problems. Thus, most of the data available 
relating those two variables are anecdotal in nature. There 
are a few exceptions 


Shumate’? using rather rigorous analytical methods, has 
concluded that police traffic enforcement produces no ob- 
servable effect on the average speed of automobiles in a 
traffic stream. However, he did note that the variability 
of speeds about those averages was significantly affected’. 


Specifically, the results indicate that, as the level of en- 
forcement on a highway was increased, the variability of 
speeds observed in the traffic stream was significantly de- 
creased. Concomitant with this, it was observed that the 
frequency of fatal and personal-injury accidents was also 
significantly reduced 


One might reasonably hypothesize from this that some 
functional relationship is shared by the two variables, speed 
variability and traffic-accident rate, Further study might re- 
veal that as two vehicles move in and out of close proximity 
to one another (i.e. overtaking), some “‘extra’ hazard 
comes into being. It is this hazard which is mitigated by 
police enforcement through its effect on speed variability. 
The reader is reminded that those are merely hypotheses or 
conjectures suggested by Shumate’s investigation. Although 
the hypotheses certainly merit further study, there is not 
yet direct evidence to support them. It was decided that 
before further investigation of the dynamics underlying 
accident-generation is undertaken, additional support of 
the general hypothesis relating police enforcement and ac- 
ident reduction should be sought. The need for further 
support of that hypothesis seems particularly acute since a 
certain conflict appears in the research literature regarding 
that relationship. Michaels* has concluded that no evidence 
could be found to support the hypothesis that traffic en- 


forcement is related to a reduction in highway accident rate, 
while Shumate’s' results indicate that the two are directly 
and significantly related. 


This conflict stems solely from the differences in the 
analytical methods employed by the two investigators, not 
from any difference in the data which were studied, since 
the same set of data was used by both investigators. 


Such instances of conflict are not uncommon, and al- 
though they are sometimes disturbing to the casual reader, 
they are not always avoidable. The selection of a particular 
method for analysis should take into consideration numer- 
ous factors. Such questions as how the data were collected, 
what the data represent, and what questions the analyst 
wishes to answer with those data must be considered, If 
investigators differ on what are appropriate answers to 
those questions (and it is reasonable to expect this) it 
should not be surprising that we find conflicts in research 
results appearing in the literature 


In addition, the analysis and interpretation of highway 
accident data is made difficult by the presence of large, un- 
explained and unpredictable variations in the accident 
characteristics of highways under study and the lack of 
analytical devices for controlling those variations. The most 
prominent of those sources of unexplained variations can 
be described in time series. That is, it can be observed that 
the accident characteristics of a set of highways will change 
in time for unknown reasons and in ways which are not 
yet completely predictable. It can be suggested that the 
weather, the economy, etc. change in time, and hence, 
highway usage is affected but precise knowledge of how 
those mechanisms work and the extent to which they work 
are not yet available. This imposes rather severe limita- 
tions on the utility of simple enaniaier studies at- 
tempting to relate an experimentally introduced variable 
such as police enforcement to such complexly determined 
data as highway accident rates. 


In the past ‘‘control groups’’ have been used to esti- 
mate the uncontrollable variations in an experimental area, 
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and in essence provided the basis for removing the effect 
that those variations brought to the data. 

Whether or not such devices are valid depends on the 
extent to which time variations (if that is our interest) in 
the control group are representative of the time variations 
in an experimental group. It would seem that when mem- 
bership in either group is determined by some random de- 
vice, there would be no problem. However, when one group 
is selected to represent another, the selection process de- 
serves a great deal of scrutiny. 

The conflicting results that are reported by Michaels 
and Shumate are, in part, due to the employment of dif- 
ferent techniques for handling the uncontrollable variations 
in time. Both investigators used control groups, but to dif- 
ferent ends. 

The present study was originally undertaken in an effort 
to resolve the conflict suggested by a comparison of the 
Shumate and Michaels studies and, in the process, to seek 
some further insight into the effectiveness of comet groups 
in the analysis of highway accident data. 

In addition, there will be included here a discussion of 
the statistical and experimental aspects of the analysis as 
it develops. 


THE FIELD STUDY PLAN 


In October 1958, the Wisconsin State Patrol placed ap- 
proximately 110 miles of state trunk highway in the south- 
ern part of that state under concentrated and systematic 
enforcement patrol. Prior to that time enforcement on that 
highway had been minimal; no state personnel had been 
assigned to the area. Police enforcement until that time had 
been restricted to actions taken by county police and state 
police officers moving from one area to another. 

Accident statistics are available for those highway seg- 
ments for the yearly periods, October '56—September °57, 
October '57—September '58, October '58—September '59, 
the latter period being that one during which enforcement 
was applied to the “‘experimental’’ roads for the first time. 

Also available were accident statistics for highways which 
have not yet been subjected to concentrated and systematic 
enforcement patrol. Accident data from the latter group of 
highways are used for control group information. The 
proportional fluctuations observed on those highways from 
year to year were used to derive the expected number of 
accidents for the set of ‘experimental’ highways. Statisti- 
cal tests were then made between the number of accidents 
expected and those actually observed on the experimental 
segments to determine if the differences noted for the yearly 
periods, October '57—September '58 and October ‘58- 
September '59, could be explained in terms of sampling 
error. Interpretations of the data were then made to de- 
termine if the use of control groups so constructed was 
appropriate for testing the effect of police enforcement on 
highway accident rates. 


The “Experimental’’ Segments 


In this report a highway segment is defined as a length 
of highway which: 
1. Is located within a specifiable county, 


2. Is located within a specifiable township (sub-county 
classification), and which is 


3. Identifiable by federal and/or state highway numbers. 
It is a unique and easily identified length of highway, and 
because it incorporates into its identification the jurisdic- 
tions under which it falls, accident data for individual 
highway segments are easily obtained. With those features 
the segment is particularly useful as a unit of study. Also, 
it is easily seen where several segments can be combined 
as a single unit of study. 

Twenty-one such continuous segments constituting ap- 
proximately 110 miles of state trunk highway were sub- 
jected to concentrated and systematic enforcement patrol 
in the southern part of Wisconsin for the first time begin- 
ning October, 1958. As indicated, enforcement on those 
roads had been minimal prior to that time. 

All of the segments selected had relatively high acci- 
dent densities, and carried relatively high volumes of both 
truck and passenger cars representing local and through 
traffic. For the most part, the highways have two lanes and 
are of relatively high design standard. The entire system 
is rural in nature. Speed limits for the most part were 
maximums for rural highways, 65 m.p.h. during the day 
and 55 m.p.h. at night. 


The Amount of Enforcement 


The method employed for assignment of enforcement 
personnel is referred to as “‘line patrol assignment.” In 
the case at hand, each enforcement unit was assigned to a 
15-mile sector. Units were not permitted to leave their 
assigned sectors except while in the pursuit of violators, 
to take violators to the nearest stations for booking, or for 
extreme emergencies. Patrol methods were generally varied, 
utilizing both moving patrol and off-street patrol. Both 
marked and unmarked enforcement units were used, with 
marked units predominating in a five-to-one ratio. 

There are two common measures of traffic enforcement. 
One is the number of enforcement units present on a 
highway network during any given continuous time period. 
In this case one enforcement unit was assigned to each 15 
miles of highway length during the 18 peak hours of 
traffic each day. 

The second measure is generally referred to as the en- 
forcement index, and is calculated from the equation, 

€ 


AF -++ AFI 


EI 


where, 
EI Enforcement Index. 
C The number of convictions for moving hazardous 
violations. 
AF = The number of fatal accidents. 
API The number of personal-injury accidents. 
With data supplied by the Wisconsin State Patrol, the 
enforcement index during the October '58—September '59 
period for the set of “experimental” roads was calculated 
to be: 
6626 
10 + 108 
or 
BE = 567 
As indicated, prior to October, 1958, enforcement ac- 
tivity was minimal on the experimental highway segments. 
In terms of the enforcement index, we will assume that 


EI 
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there were zero convictions (C); the resulting enforce- 
ment index (EI) is computed to be zero. 


The “Control” Segments 


Concentrated highway enforcement patrol was initiated 
in the state of Wisconsin in 1955. Since that time, the 
amount of highway mileage which receives enforcement 
activity has steadily grown. However, there still remains 
a large part of the state highway system which has never 
been subjected to concentrated and systematic enforcement 
patrol. There are, in fact, several thousand individual high- 
way segments which remain unpatrolled, From those, two 
control groups were selected . . . a “random control” and 
a “matched control.” 


The Random Control Group 


A random sample of 21 segments was drawn consti- 
tuting approximately 95 miles of state trunk highway. Since 
the sampling technique was random, we can expect that 
this control group represents an unbiased picture of un- 
patrolled highway segments in terms of geographical and 
physical characteristics, Further, we can expect that the ac- 
cident statistics which describe this sample of segments 
provide unbiased e:timates of the population parameters 
which are characteristic of the universe of highway seg- 
ments which have not been subjected to enforcement 
activity 


The Matched Control Group 


A “matched control’’ sample was also drawn from the 
universe of segments which have not received concentrated 
and systematic enforcement patrol. It was intended that 
this set of highway segments should reveal as nearly the 
same set characteristics as the experimental group as pos- 
sible. The matched sample was comprised of 21 continuous 
highway segments of approximately 125 miles in length. 
They are situated on the western perimeter of Madison, 
Wisconsin, whereas the experimental group of segments 
is found on the northern and eastern edges of that city. 
The physical characteristics of the two groups of high- 
ways are roughly comparable and, although the “matched 
control” sample carries less traffic, it can still be considered 
a relatively high-density highway system. Speed limits are 
the same for both the experimental and matched control 
segments. 


The Accident Data 


The state of Wisconsin requires by law that the drivers 
of automobiles involved in accidents which have incurred 
damages exceeding $100 file an accident report. The data 
used in this study are from reports filed for accidents which 
occurred on the experimental and control segments. 


It is recognized that this reporting system is not always 
perfectly reliable; all cases are not always reported, and 
those reported are sometimes not complete or are in error. 
However, experience indicates that the statistics for the 
limited class of accidents involving fatalities and personal 
injuries are rather reliable. With this in mind, only acct- 
dents involving fatalities or personal injuries on the high- 
way systems under study were considered. 


RESULTS AND DISCUSSION 


With accident data from the experimental and control 
groups collected, the total frequency of fatal and personal- 
injury accidents was computed for the three groups for the 
three yearly periods, October '56—September '57, October 
'57—September "58, and October '58—September '59. In- 
spection reveals yearly fluctuations of accident rates in all 
groups; and, in general, the experimental and control 
groups of segments follow the same pattern. 

Specifically, we notice that the number of fatal and per- 
sonal-injury accidents was lower during 1957-58 than it 
had been during the previous year, and then increased in 
1958-59. 


Change 


Proportional 





























EAR 


Figure I, Proportional changes in accident rate for 1957-58 
and 1958-59 for the ‘matched control,” ‘‘random control,” 
and “experimental” groups, using 1956-57 as the base year. 


Figure I shows the proportional change in accident fre- 
quency for the 1957-58 and 1958-59 periods for the two 
control groups and the experimental group. In each case 
the yearly period 1956-57 was used as the base year and 
the proportional yearly fluctuation was determined relative 
to the accident rates for that year. The principal questions 
to be answered through this investigation are: 

1. Were the observed proportional changes in the fre- 

quency of fatal and personal-injury accidents the 
same for the experimental set of highway segments 
and control sets of highway segments in 1958-59, 
when concentrated and systematic enforcement ac- 
tivity was applied only to the experimental set of 
highway segments; and, 
Where the observed proportional changes in the fre- 
quency of fatal and personal-injury accidents the 
same for both experimental and control groups in 
1957-58, when neither was subjected to concentrated 
and systematic enforcement activity ? 

Table I shows the total number of accidents reported 
for both of the control groups for the three yearly periods, 
the proportional changes noted in 1957-58, and the pro- 
“artypar changes noted in 1958-59, using 1956-57 as a 

ase year. 
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Table I 


Observed frequency of fatal and personal-injury accidents 
for random and matched control groups for three yearly 
periods with proportional yearly change of those frequen- 
cies for 1957-58, 1958-59, using 1956-57 as a base year 


1956-57 |1957-58 1958-59 
a | 
Frequency of fatal/Random Control | 40 


Bes eisai 
on aaa Matched Control 


| 





Proportional yearly 

change in frequency) 

of fatal and personal- Random Control 
injury accidents with 

1956-57 as the base Matched Control 544 | .848 
year 


|.975 |1.150 


Table II shows the total number of fatal and personal- 
injury accidents reported on the experimental segments 
for the three yearly periods and the expected number of 
accidents which would have occurred had this set of seg- 
ments followed precisely the same proportional fluctuations 
for the three-year period as random control and matched 
control areas. Again 1956-57 was used as the base year. 


Four chi-square (X?) tests were made comparing the 
observed with the expected frequency of fatal and personal- 
injury accidents in the experimental group for the yearly 
periods 1957-58 and 1958-59. 


The first X? test was made by comparing the observed 
with the expected frequency of accidents for the 1958-59 
yearly period using the proportional changes observed in 
the control area to establish the expectancies. The observed 
X? statistic was 5.19. According to tables of the distribu- 
tion of X? with one d.f., we can reject the hypothesis that 
these two frequencies are equal at the .05 level of signifi- 
cance. In effect, this means that there are less than five 
chances in 100 of our rejecting the hypothesis that the ob- 
served and the expected frequencies are equal when that 
hypothesis is actually true. 


Looking back at the observed and expected frequencies 
of accidents in the experimental segments for 1958-59 
then (fo = 118, fe = 146.05), we notice that the acci- 
dent rate in those segments did not increasé as much pro- 
portionally as that noted in the random control group. By 
virtue of our field study plan, one might be led to deduce 
that this phenomenon is explainable through differences 
in the enforcement activity which was applied to the two 
sets of highway segments. It is at this point that our lack 
of complete control over the experimental situation pre- 
vents fullest interpretation of these data. 


It can be argued that the use of proportional fluctua- 
tions observed in the random control sample is not valid 
for developing the expected frequency of accidents in the 
experimental group, since the latter should not be expected 
to have the same accident characteristics as a random sam- 
ple; in fact, the experimental segments were selected for 


enforcement patrol because of their unusual accident char- 
acteristics. In terms of an experimental interpretation this 
suggests that, for one reason or another, one can not rea- 
sonably expect the proportional changes observed in the 
random control group to be representative of the propor- 
tional change which could be expected in the experimental 
group. If this were in fact the case, the differences be- 
tween the observed and expected frequencies of fatal and 
personal-injury accidents would prove to be statistically 
significant irrespective of any outside influences such as 
police enforcement. 


Table II 


Observed frequency of fatal and personal-injury accidents 
experimental groups for three yearly periods with expected 
frequencies based on proportional changes observed in con- 
trol groups and chi-square (X*) statistics derived from 
their comparisons. 


1956-57 1957-58 1958-59 


Observed frequency of 
fatal and personal-injury, 127 | 
accidents } 


Expected frequency of fa-| 
tal and _personal-injury| 
accidents using propor- 146.05 
tional change in random 
control area to establish 


expectancies 


X? resulting from com- 
parison of observed and 
a2 == 5419" 





expected frequencies us- 
ing random control area 


to establish expectancies 


Expected frequency of fa- 
tal and personal-injury 
accidents using the pro- 
portional change in 
matched control area to 





107.70 


establish expectancies 


X? resulting from com- 
parison of observed and 


X? = 10.48*| X? = .99 


expected frequencies us- 
ing matched control area 
to establish expectancies | 





*X? Significant at .05 level 
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A preliminary test of that hypothesis can be made by 
comparing the differences between the observed and ex- 
pected accident frequencies on the experimental segments 
for the yearly period 1957-58, during which time neither 
group was subjected to concentrated and systematic en- 
forcement activity. Reviewing the data for that period we 
notice that 96 fatal and personal-injury accidents were 
reported on the experimental segments, whereas 123.83 
fatal and personal-injury accidents were to be expected us- 
ing the proportional changes noted in random control area. 
A X® test was made comparing those two frequencies and 
the resulting statistic was computed to be X* = 6.25. With 
one d.f. the hypothesis that the observed and expected fre- 
quencies of fatal and personal-injury accidents are the same 
during the 1957-58 period is rejected at the .05 level of 
significance. Rejection of this hypothesis makes question- 
able our initial deduction that enforcement is responsible 
for some reduction in accident rate, and suggests that either 
police enforcement leads to no observable change in acci- 
dent rate, or that the use of yearly fluctuations of fatal 
and personal-injury accidents on a group of randomly 
selected highway segments is not appropriate for establish- 
ing expectancies in a relatively high-density accident area. 


A X®* test was then made comparing the observed with 
expected frequencies of fatal and personal-injury accidents 
in the experimental group in 1958-59, using the propor- 
tional changes noted in the matched control group to es- 
tablish the expectancies. A X* of .99 was computed and 
the hypothesis that the two frequencies were the same could 
not be rejected. The X* test for comparing the observed 
and expected frequencies of fatal and personal-injury ac- 
cidents in 1957-58 was computed to be 10.48. This was 
sufficient to reject the hypothesis of equality at the .05 
level of significance. 


Interpretation of the collected results now begins to as- 
sume somewhat more meaning. Although there have been 
no statistical tests which clearly relate a reduction in acci- 
dent rate, to police enforcement there is mounting evi- 
dence that the methods employed in the selection of the 
random control and matched control groups are not ap- 
propriate for controlling yearly accident variations observed 
in the experimental segments. With this information, the 
validity of any analytical method which is dependent upon 
the control groups so selected is questionable. We are left 
then with a situation wherein the effect of any experi- 
mentally introduced variable such as police enforcement, 
if it exists, is concealed by year-to-year fluctuations in ac- 
cident rate. 


This condition should not be entirely surprising. Crow- 
ther and Shumate (1960) in describing a sampling design 
for fixed-point speed measurements state that, in the sim- 
ple two-period, two-sample, before-and-after experiment 
does not meet acceptable statistical standards. At the loca- 
tions they observed it was noted that average speeds tended 
to shift over time both with and without the presence of 


experimentally introduced variables. Van Til® also reports 
that this data showed before-and-after studies to be “in- 
conclusive as far as assigning the cause of a change in ac- 
cident rate is concerned since there may be many other 
changes in traffic or roadway which contribute to the 
change.” 


In conclusion we may state the general findings of this 
study suggest that: 


1. The use of a random control group is inappropriate 
for determining the frequency of fatal and personal- 
injury accidents which can be expected on a set of 
high-accident-density highways. 


With current notions as to what constitutes a matched 
control group, those data are also inappropriate for 
determining the frequency of fatal and personal-in- 
jury accidents which should be expected on a set of 
experimental highway segments. 


Before-and-after studies do not appear to be sensi- 
tive enough to detect the effect of that level of police 
enforcement which was employed in this study. 
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A Study of the Learning 
of Selected Driving Skills Through Exposure 
to a Specially Produced Motion Picture Film 


by Leon Brody 


INTRODUCTION 

Purpose 

The purpose of this study was to determine to what 
degree a relatively complete and complex skill might be 
learned by the sole use of an instructional film. Four driv- 
ing skills were selected for investigation. Subjects were 51 
male high school students, divided into an experimental 
and a control group. The two groups were equated on 
driving familiarity, intelligence ratings and grade level. All 
subjects underwent four experimental sessions. Each session 
was devoted to one of four driving skills to be achieved. 
The experimental group was given only film instruction; 
the control group was given only individual, live instruc- 
tion. Instructional time for both groups was approximately 
the same. 


To measure the degree of learning of the groups, a writ- 
ten achievement test and a road-performance test were con- 
ducted one day after completion of the experimental ses- 
sions. An additional road-performance test was given one 
month later. 


Results 
The results of this study can be summarized as follows: 


1. Both groups showed a significant and substantial in- 
crease in knowledge, after instruction, as measured 
by the Written Achievement Test. 

The group subjected to live instruction demonstrated 
Statistically significant superiority over the film-in- 
structed group on the road-performance tests held 
immediately after the experimental sessions, and 
again, one month later. In a practical sense, these 
absolute differences were quite small. 

No significant differences between the groups were 
found on the Written Achievement Test. 


Learning achieved by instruction was retained by 
both groups without significant loss as measured by 
the road-performance retest. 


Implications 

Results of this study support the generalization that rela- 
tively complete and complex perceptual-motor skills can 
be taught by film without the aid of any other instruction. 
Although this does not preclude the necessity for practice 
in an operational situation, a reduction in the time required 


This technical report (NAVTRADEVCEN 78-2) was produced under con- 
tract N 61339-78 between New York University and the contracting agency, 
the U. S. Naval Training Device Center, Port Washington, N. Y., with 
whose permission it is reproduced here. 
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BRIEF OF THE STUDY 
INTRODUCTION 


The purpose of this study was to determine to what de- 
gree the learning of a relatively complete and complex 
skill be accomplished by the sole use of an instructional 
film. Accordingly, four driving skills were investigated: 
starting the engine, moving the car forward and backward 
and stopping, performing a Y-turn, and parallel parking 


METHOD 
Subjects 

The subjects were 51 male students selected from a 
larger pool of volunteers from a single high school. The 
criteria for selection were such as to provide for two groups 
equated in the following respects: limited familiarity with 
driving, intelligence ratings, and grade level. Familiarity 
was pretested by means of a written achievement test (see 
Appendix A), and intelligence and grade levels were de- 
termined from school records. 


Development of the Film 

For instruction of the film group, a special film was de- 
veloped so that it could be employed without the aid of 
other teaching devices or live instruction. Partially on the 
basis of information contained in instructional driving 
literature and films (see Appendix D) and partially on the 
basis of their own experience, 10 driver educators formu- 
lated and evaluated a teaching outline for the film which 
covered the four skills to be learned. 


Selection of Instructors 

For instruction of the live group, three instructors were 
selected. Each had from five to eight years of professional 
experience and all were considered equally competent. Prior 
to assuming their assignments, they received orientation 
on the scope of the instruction and on teaching procedures. 


Procedure 

The 51 subjects were divided into two groups, an ex- 
perimental group of 28 subjects given only film instruction, 
and a control group of 23 subjects given only individual, 
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live instruction, All subjects underwent four experimental 
sessions consisting of the following instructional units: 


Session I: 
Session II: 


Starting the engine. 

Moving the car forward and backward and 
stopping. 

Performing the Y-turn. 

Parallel parking. 


Session III: 
Session IV: 


Each session was held in the order mentioned on a dif- 
ferent day, making four consecutive days of instruction. 

During each session, the film-instructed group was ex- 
posed to three showings of the relevant portion of the 
film. Each session lasted 12—16 minutes, depending on 
the task, and for all sessions the total instructional time 
was 55 minutes. Students in this group were encouraged 
to engage in mimetic activity once during each session. 

During each of their sessions, the live-instructed group 
was exposed to individual instruction on the relevant tasks. 
Instructional time was approximately the same as for the 
film-instructed group, with respect to each session and total 
time. 

All students were tested on the day following the last 
session and again one month later. For the latter test, four 
subjects in the film group and nine subjects in the live 
group failed to appear. 

Testing was performed by three equally competent ex- 
aminers, not previously acquainted with the experiment, 
with from three to six years of professional driving ex- 
perience, Prior to assuming their duties, the examiners were 
oriented on the use of the test, but in no case were they in- 
formed regarding the nature of the instruction received by 
each student. 


Measures of Learning 

Two measures of learning were employed to test the sub- 
jects: scores of performance in an automobile as deter- 
mined by the road test checklist shown in Appendix B, and 
scores On a written achievement test shown in Appendix A. 
The written achievement test was the same one previously 
administered to determine familiarity with driving. The 
road test check-list, patterned after a number in common 
use, was developed to reflect all of the operational features 
covered by the instruction. It contained a total of 78 items 
and was scored by total number correct. 

Following the last session, all subjects were given both 
tests; but in the follow-up one month later, subjects were 
given only the road test. Subjects were tested in an area 
free from traffic 


RESULTS 

The major findings are summarized in Table I and fur- 
ther data are given in Appendix C. In general, the live 
group was superior to the film group on the road test, 
with a difference that was statistically significant but small 
in an absolute sense. The two groups hardly differed on the 
written achievement test. On the road test taken one month 
after the experiment, the performance of the two groups 
was similar to their previous performance on the road. 


DISCUSSION 

The findings of this experiment support the generaliza- 
tion that a relatively complete and complex perceptual- 
motor skill can be taught by film without the aid of any 
other instruction. Although the difference between the two 
groups was statistically significant in favor of the live- 
instructed group, there is little practical difference between 
the scores. Furthermore, as compared to their knowledge 
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Table I 


Summary of Test Scores 
Film Group Live Group 
N Mean Score N Mean Score 


Type of Test 


Written Achievement 
Pre-test 40.26 


Written Achievement 
Post-test 2 53.89 


Road Test 68.04 


Road Test 
(one month later) 68.00 


before the test, the film group showed a significant and 
substantial increment as a result of the film instruction. 
It is interesting to note that the retention of learning in 
both groups displayed itself even a month following the 
last test, i.e., both groups maintained their level of learn- 
ing and did not statistically differ from each other. This 
would seem to indicate that retention of the skill is high 
and is not influenced by the difference in training between 
the groups unless group difference in interim practice con- 
tributed to this result. 


A determination of the scope of our generalization would 
reveal that a number of contingencies are to be considered. 
The present study dealt with a perceptual-motor type of 
skill. Skills which, in whole or in part, involve complex 
conceptual learning deserve special study. At present, the 
Human Engineering Department of the U. S. Naval Train- 
ing Device Center is engaged in a project designed to in- 
vestigate the sole use of instructional films in teaching a 
complex and self-contained conceptual task. Skills whose 
ultimate performance may involve responding to stimuli 
not present in the schoolroom teaching situation are, of 
course, not directly covered by the generalization, The 
present film, for example, would not by itself qualify one 
to drive in traffic or under special road conditions. With re- 
spect to teaching all of the many skills possessed by an 
experienced driver, the present film could contribute sig- 
nificant part-training. It should also be noted that the suc- 
cess of film instruction, of the kind studied in this experi- 
ment, does not preclude the necessity for practice in the 
operational situation. In the long run, the building-in of 
motor patterns can only be consummated by actual per- 
formance. 


The utility of instruction derived from the sole use of 
films should be measured by two criteria, namely, their 
degree of success, and their practical advantages over in- 
dividual instruction. The time factor is certainly crucial. 
If, say, 20 men can be taught in one hour what is usually 
taught to one man in one hour, the total savings amount 
to 19 hours of instruction. In addition, some of the many 
other advantages which accrue are: quality of instruction 
can be uniformly optimized, presentations can be stand- 
ardized, any desired number of repetitions are possible, 
and the immediate availability of an instructor is not re- 
quired. 


Traffic Safety 





APPENDIX A 
WRITTEN ACHIEVEMENT TEST 


ae ae Period Finished 


Birthdate 


Name 
Rating 
Homeroom No. 
PHASE I 
KNOWLEDGE OF CONTROLS 
AND THEIR FUNCTION 


Items 1—6: In the space provided at the right, write in 
the name of the device described at the left. 


1. A key is placed into this device to turn A. 


the engine “ON” or “OFF.” 

2. Used to turn the front wheels to the 
right or left and thereby control the 
direction in which the car will go. 
This device is used before moving the 
car forward or in reverse direction. 
The pressure you put on this device 
will determine the speed of your driv- 
ing. 

Used to slow down the car or to stop 
it altogether. 

Used to keep a parked car from roll- 
ing downhill or from being pushed 
out of place by other cars. 


KNOWLEDGE OF PROCEDURE USED B. 


TO START THE ENGINE OF A CAR 
Following are four of the steps used in starting the engine 
of a car. In the space provided, indicate the order in which 
they should appear. 

The key is in the ignition switch. 
1. Turn KEY to the right—"‘ON.”’ 
2. Make certain SELECTOR LEVER is set at ‘“N” 
(Neutral). 
3. Check HAND BRAKE. Is it pulled out? 
4. Place foot on GAS PEDAL (or Accelerator): 


then remove foot from Gas Pedal. 


PHASE II 
KNOWLEDGE OF PROCEDURE USED 
TO MOVE THE CAR IN A FORWARD DIRECTION 
The engine of the car is now ON and RUNNING. Num- 
ber the items in correct sequence. 
_1. SELECTOR LEVER to “DD” (Drive) 
2. Foot on BRAKE 
3. Release HAND BRAKE (Twist left and push 
forward) 
4. Foot off BRAKE 
5. Foot on GAS PEDAL (Accelerator) 


KNOWLEDGE OF PROCEDURE USED 

TO MOVE THE CAR IN A REVERSE DIRECTION 
The engine of the car is now ON and RUNNING. Num- 
ber the items in correct sequence. 

Release HAND BRAKE (Twist to left and push 

forward) 

Foot on BRAKE 

SELECTOR LEVER to “R”’ (Reverse) 

Turn body so as to see road through REAR WIN- 

DOW 

Foot off BRAKE 

Foot on GAS PEDAL (Accelerator) 
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KNOWLEDGE OF PROCEDURE USED 


IN STOPPING CAR WITH FOOT BRAKE 
The car is IN GEAR and is MOVING. Number the items 


4 
3 


in correct sequence. 
E. 


Return SELECTOR LEVER to “N” (Neutral) 
Foot off GAS PEDAL (Accelerator) 

Foot on BRAKE until car is stopped, keep foot 
on BRAKE 

Pull HAND BRAKE toward yourself 


PHASE III 


KNOWLEDGE OF PROCEDURE USED 


IN PERFORMING Y-TURN WITH A CAR 
MOVING FORWARD: The engine of the car is ON 


and RUNNING. The car is at the right edge of 
the road and the front wheels are facing straight. 
You are to move the car forward and to the left 
across the street. Number the items in correct se- 
quence. 

Foot off BRAKE 

Foot on GAS PEDAL (Accelerator) 

Release HAND BRAKE 

SELECTOR LEVER to ‘“D” (Drive) 

Turn STEERING WHEEL to left as far as it 
will go 

Foot on BRAKE to stop the car 

Foot off GAS PEDAL (Accelerator) 

Return SELECTOR LEVER to “N” (Neutral) 


MOVING BACKWARD: The car is now at the left 


MOVING 


edge of the road and the front wheels are facing 
left. You are to back the car across the street. 
Number the items in correct sequence. 
SELECTOR LEVER to “‘R” (Reverse) 

Foot off BRAKE 

Foot on GAS PEDAL (Accelerator) 

Turn body so as to see road through REAR 
WINDOW of the car 

Turn STEERING WHEEL to right as far as it 
will go 

Foot off GAS PEDAL ( Accelerator) 

Foot on BRAKE to stop the car 

Return SELECTOR LEVER to “N” (Neutral) 
Turn body so as to FACE FORWARD 


FORWARD AND STRAIGHTENING 
OUT THE CAR: The car is now at the left 
edge of the road and the front wheels are facing 
right. You are to move the car forward across 
the street and straighten the wheels so the car 
is parallel near the curb and stop. Number the 
items in correct sequence. 

SELECTOR LEVER to “D” (Drive) 

Foot off BRAKE 

Foot on GAS PEDAL (Accelerator) 

Turn STEERING WHEEL to left as far as it 
will go 

Foot off GAS PEDAL ( Accelerator) 

Turn STEERING WHEEL to right until car 
moves parallel to the curb about one foot from 
the curb 

Foot on BRAKE to stop the car 

Return SELECTOR LEVER to “N” (Neutral) 
Pull HAND BRAKE (toward you) 

Turn key to OFF 

Foot off BRAKE 





Student 


Date 
Indicate (1) if left foot is used on foot brake at any time 


PHASE IV 
KNOWLEDGE OF PROCEDURE TO BE USED 


IN PARKING A CAR BETWEEN TWO OTHER CARS 


(The space is 22 feet long) 


A. MOVING FORWARD: The engine of the car is ON 


and RUNNING. The car is about 2 feet from 
a line of cars parked along the curb. Number the 
items in correct sequence. 

Foot off BRAKE 

Foot on GAS PEDAL (Accelerator) 

SELECTOR LEVER to “D” (Drive) 

MOVE CAR FORWARD until it is even with 
the car in front of the parking space (about 2 
feet away from the car and steering wheels lined 
up) 

Foot on BRAKE to stop the car 

SELECTOR LEVER to “N” (Neutral) 


B. MOVING BACKWARD: The car is stopped along- 


side (about 2 feet away) the car in front of 
the parking space into which you are to drive 
your car, Number the items in correct sequence. 
Foot off BRAKE 
Turn body so as to see road through REAR 
WINDOW of the car 
Turn STEERING WHEEL to right as far as it 
will Zo 
Foot on GAS PEDAL (Accelerator) 
SELECTOR LEVER to “‘R” (Reverse) 
When car is approximately 45° to the curb, 
straighten front wheels by turning STEERING 
WHEEL to the left 
Back car straight until RIGHT BUMPER is 
even with the LEFT REAR BUMPER of car in 
front of parking space 
Turn STEERING WHEEL to left as far as it 
will go and continue backing until your car is 
near car behind parking space 

9. Return SELECTOR LEVER to “‘N” (Neutral) 

10. Foot on BRAKE 

11. Foot off GAS PEDAL (Accelerator) 

12. Turn body so as to FACE FORWARD 


MOVING FORWARD: The car is stopped (rear is 
near front of car in rear of parking space and 
front end is “nosed out’’ to the left). Number 
the items in correct sequence 
Foot off BRAKE 
Foot on GAS PEDAL (Accelerator) 
SELECTOR LEVER to ‘‘D” (Drive) 

. As car moves forward, turn STEERING 
WHEEL to right and center car in parking 
space and parallel to the curb 
Foot on BRAKE to stop the car 
Foot off GAS PEDAL (Accelerator) 
SELECTOR LEVER to ““N” (Neutral) 

Turn key to OFF 
Foot off BRAKE 
Pull HAND BRAKE “ON” (Toward you) 


APPENDIX B 
ROAD SKILL 
RATING SHEET 


Examiner 


(2) any transpositions (e.g. shifts before putting 
foot on brake) 


STARTING THE ENGINE 
Borderline Omitted 


Trials: 1 2 i 2 


Check HAND BRAKE ON 

SELECTOR at ‘‘N” 

GAS PEDAL to floor once 

Release GAS PEDAL 

Key to right until starts 

Proper key release 
COMMENTS: 


MOVING THE CAR 
FORWARD 


*%K 


U Borderline Omitted 


’? £24 ° 44 


Foot on BRAKE 

Shift to “‘D” 

Release HAND BRAKE 

Hands firmly on WHEEL 

Gently on GAS 

Gradually stop 

Shift to ‘‘N” 

HAND BRAKE on 
COMMENTS: 


BACKING THE CAR 


Borderline Omitted 


Foot on BRAKE 

Shift to “R” 

Release HAND BRAKE 

Turn head RIGHT and 
watch through REAR 
WINDOW 

Gently on GAS 

Gradually stop 

Keep BRAKE on 

Shift to “N” 

HAND BRAKE on 

Stop engine 
*Unsatisfactory performance 
**Neglected to perform item 

COMMENTS: 


THE “Y” TURN 


Borderline Omitted 


Le +2 2 


Apply FOOT BRAKE 

Shift to ‘“‘D” 

Release HAND BRAKE 

Hands on WHEEL 

Gently on GAS 

WHEEL sharp left 

Gradually stop 

Distance from curb 

Keep foot on BRAKE 

Shift to “R” 

Head right and watch 
through REAR WIN- 
DOW 

Gently on GAS 

WHEEL sharp right 

Gradually stop 
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Distance from curb 


Keep foot on BRAKE 

Shift to “‘D” 

Gently on GAS 

WHEEL sharp right 

Straighten wheels so 
parallel to curb 

Gradually stop 

Shift to “N”’ 

HAND BRAKE on 

Foot off BRAKE 

Distance from curb 

Number of maneuvers 


COMMENTS: 


PARKING BETWEEN TWO CARS (Motor is running, 


HAND BRAKE on) 


U Borderline Omitted 


2 tt 2 


Foot on BRAKE 

Shift to ““D” 

Release HAND BRAKE 

Both hands on WHEEL 

Gently on GAS 

Gradually stop 

Steering wheels even 

Two feet away 

Keep foot on BRAKE 

Shift to “R”’ 

Both hands on WHEEL 

Turn head right and watch 
car alongside and behind 

Gently on GAS 

WHEEL sharp right 

45°—straighten wheels 
straight back until front 
bumper even with rear 
bumper 

WHEEL sharp left 

Back very slowly 

Stop before touch BUMP- 
ERS 

Foot on BRAKE 

Shift to “DD” 

Gently on GAS 

WHEEL sharp right 

Stop center of space 

Keep BRAKE on 

Shift to “N”’ 

HAND BRAKE on 

Distance from curb 


COMMENTS: 


APPENDIX C 
STATISTICAL ANALYSES 


Table II 


Comparison of the Two Groups 


Film Group Live Group 
Mean Score Mean Score 


Type of Test 


Written Achievement Pre-test 39.18 40.26 
Written Achievement Post-test 53.89 53.26 
Road Test 68.04 74.17 


*Significant at the .001 level 
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Table III 
Comparison of Test and Retest Scores 


Group Scores 
Test Retest 


Type of Test 


Written Achievement Live 40.26 53.26 


Road Live 74.17 74.14 


W 


ritten Achievement Film 39.18 53.89 


Road Film 68.04 68.00 


*Significant at the .001 level 


APPENDIX D 
MATERIALS REVIEWED 
FOR PREPARATION OF FILM 


Textbooks in Driver Education 


| 


Sportsmanlike Driving, third edition. American Automobile 
Association, Washington, D. C., 1955. 


Teacher's Manual for Third Edition of Sportsmanlike Driving, 
American Automobile Association, Washington, D. C., 1955. 


Project Workbook in Driver Education (for use with Sports- 
manlike Driving—third edition), American Automobile As- 
sociation, Washington, D. C., 1955 


Brody, Leon and Stack, Herbert J., eds.. Highway Safety and 
Driver Education. Prentice-Hall, Inc., Englewood Cliffs, N. J., 
1954. 


Man and the Motor Car, Center for Safety Education, New 
York University. Prentice-Hall, Inc., Englewood Cliffs, N. J., 
1954. 


Teacher's Manual and Unit Tests for Man and the Motor Car 
(Fifth edition), Center for Safety Education, New York 
University. Prentice-Hall, Englewood Cliffs, N. J., 1954 


Driver Education: A Student's Manual and Workbook, Center 
for Safety Education, New York University. Prentice-Hall, 
Inc., Englewood Cliffs, N. J., 1955 

Halsey, Maxwell N., Let’s Drive Right. Scott-Foresman and 
Co., New York, 1954 

Kramer, Milton D., Behind the Wheel (A Practical Guide for 
Teaching Driving), National Conservation Bureau, New York, 
1944 

Lauer, Alvah R., Learning to Drive Safely. Burgess Publish- 
ing Co., Minneapolis, Minn., 1949 

Kramer, Milton D., Safety Supervision in Motor Vehicle 
Fleets. National Conservation Bureau of the Association of 
Casualty and Surety Companies, New York, 1947 

Smith, Truman S. and Erkkila, Elmer, Driving Can Be Safe 
Burgess Publishing Co., Minneapolis, Minn., 1949 

Smith, Truman S. and Erkkila, Elmer, Safe Driving Can Be 
Learned. Burgess Publishing Co., Minneapolis, Minn., 1952 
Tysor, H. James, The Fundamental Principles of Driving. 
Banks Upshaw & Co., Dallas, Tex., 1953 

White, Ernest B. The Road to Better Driving. Cambridge 
Book Co., New York, 1955 


Courses of Study in Driver Education 


l 


A Guide for the Teaching of Driver Education, Department 
of Education and Department of Law and Public Safety. Tren- 
ton, N. J., 1956 


Driver Education, Bureau of Secondary School Curriculum 
Development, New York State Education Department, AIl- 
bany, N. Y., 1953 


The Michigan Driver Education Manual, Department of Pub- 
lic Instruction, Lansing, Mich., 1956 
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RESEARCH TRENDS 
In Traffic Safety 


by John J. Conger 


The reader is probably familiar with the revolutionary 
manifesto in George Orwell's novel Animal Farm that “All 
animals are created equal, but some are more equal than 
others." A number of my colleagues in the behavioral sci- 
ences, hard pressed in their attempts to isolate the elusive 
determinants of social phenomena, have grimly adapted 
this slogan for their purposes to read: ‘All research is im- 
possible, but some research is more impossible than other 
research.” And among those of us who have carelessly 
ventured into the “asphalt jungle’ of research in traffic 
safety, there is, I feel sure, considerable agreement that it 
easily qualifies as one of the more ‘‘impossible’’ research 
areas 


This may not be news to traffic safety professionals, but 
it presents a great challenge to the rapidly growing num- 
ber of social scientists, mathematicians, engineers, and 
others who are becoming concerned about traffic safety 
and are trying to do systematic, responsible research in 
the field 


The Problem of Controls 


Why should research in this area be so difficult? Actually, 
the answer is a simple one: namely, the problem of con- 
trols. It’s pretty easy to know what we are doing and to 
arrive at dependable findings when we test the effects of 
one chemical on another—or the relation of pressure to the 
production of heat—under carefully controlled laboratory 
conditions. If we manipulate one variable in an experi- 
ment, while holding all others constant, then we can be 
reasonably confident that any effects we obtain are due to 
the variable we have manipulated 


Accidents, however, are extremely complex, real-life 
phenomena. They are frequently the result of a variety of 
factors operating together, few of which are easily isolated 
and controlled for purposes of investigation. And yet if 


at the Regional Trafic Court Conference 
rafic Institute of Northwestern University 


rt were collected r the direction of the 
arch with a financial nt from the Bureau of 
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arch division of the International Association of Chiefs 


ut! tefully acknowledge assistance of the Wisconsin State 
Patrol in making available data and providing equipment and technical 
assistance. We are particuiarly indebted to James L. Karns, commissioner of 
motor vehicles for the state of Wisconsin and to Lawrence E, Beier, director 
of the state patrol for their active interest and assistance 


Collection of field data for this study was carried out under the supervision 
of R. Dean Smith of the IACP research staff. 
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the problem of adequate control is ignored, misleading 
sometimes even dangerously erroneous—conclusions may 
result. 


For example, let us say that an ardent young psycholo- 
gist has decided to determine whether there are particular 
personality characteristics which predispose an individual 
to have more than his share of accidents. Since the psy- 
chologist happens to have them readily available, he tests 
the accident patients admitted to a nearby charity hospital. 
He then wants to compare the findings obtained from his 
accident subjects with those of a non-accident sample. 
Since a class of accident-free college sophomores also hap- 
pens to be readily available, it is used for this purpose 
The psychologist finds statistically significant differences 
in the personality characteristics of the two groups on 
standard psychological tests, and thus is led to conclude 
that these differences are causally related to accident sus- 
ceptibility. 


At this point he might even try to persuade law enforce- 
ment officials to administer his tests to applicants for driv- 
er's licenses, to ‘‘weed out potentially unfit drivers.” 


Now the trouble here is that while accident susceptibility 
may well be related to personality characteristics, so are 
many other factors, including socio-economic ones. In com- 
paring a group of lower class accident patients with a 
group of middle class college students, the psychologist 
might well be discovering personality differences which 
are related to accident susceptibility. 


It is equally possible, however, that he is discovering 
nothing about accident susceptibility, but is merely con- 
firming what many other investigators have already found; 
namely, that personality characteristics may vary with social 
class status. Thus, a lack of adequate scientific controls 
may lead to false conclusions, with unfortunate social im- 
plications 


Let us consider another brief example. We know that 
teenage boys have many more accidents than teenage girls. 
In a teenage population that we are currently studying, the 
ratio is about 4 to 1. Does this mean, as many people im- 
mediately conclude, that boys are four times worse as driv- 
ers than girls? Not necessarily. 


Again it is all a matter of adequate controls. I think 
that the reader will agree that it is pretty difficult to have 
an automobile accident while sitting home watching tele- 
vision, At least, to some extent then, one’s likelihood of 
having an accident is a function of exposure to accident- 
genic situations. The long haul transport driver who drives 
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100,000 miles a year without an accident is performing a 
much more remarkable feat than one who drives 10,000 
miles in the same period. 


To come back to our example, recent information sug- 
gests that teenage girls drive considerably fewer miles per 
year than teenage boys, Thus, it may well be, as I happen 
personally to think, that girls are basically somewhat safer 
drivers than boys; but it is also possible that a large part 
of the difference in their safety records may be due to the 
exposure factor. Unless this factor is adequately controlled, 
the real answer remains in doubt. 


We have recently been doing some research® in driver 
education. Numerous studies have indicated that teenagers 
who have had driver education training have better accident 
and violation records than their counterparts who have not 
had such training. The conclusion has tended to be that 
driver education itself is responsible for the differences be- 
tween the two groups in accident frequency, and a number 
of insurance companies are currently providing lower rates 
for teenagers who have had driver training education. 


Now again, while I happen personally to think that 
good driver education is probably useful, I don’t think 
my view is proved by such statistics. Our research has 
shown, for example, that there are statistically significant 
differences between high school students who elect to take 
driver education and those who do not elect to take driver 
education. In general, as compared with their non-driver 
education peers, driver education subjects appeared to be 
more introspective, more sensitive, more esthetic, and more 
conservative in their interests, and to feel somewhat more 
concerned with their own = and mental well-being. 
In contrast, non-driver education subjects tended to be 
more active generally, more ascendant and interested in 
leadership, and more oriented toward gregarious, outgoing 
social interests. 


Thus it appears at least possible that initial | seat 


differences between students electing and taking driver edu- 
cation training, on the one hand, and those not electing 
and not taking it, on the other hand, may be a contributing 

in fact, could conceivably be a primary— factor in ac- 
counting for obtained differences in accident-violation rates 
between the two groups. 


I mention such examples merely to indicate the pitfalls 
for the unwary in the complicated field of accident re- 
search. As with so many other things in life, it does not 
follow that poor research is better than no research. So- 
phisticated research is badly needed in many areas of traffic 
safety. On the other hand, no research is better than poorly 
controlled research which may result in important social 
actions based on misleading findings. 


The Challenge of Safety Research 


Fortunately, many careful investigators from a variety 
of different scientific disciplines are awakening to the chal- 
lenge of traffic safety. Psychologists, mathematicians, phys- 
iologists, engineers, and many other scientists are com- 
bining their special skills with the skills and experience 
of police officers, safety experts, lawyers, and judges, in 
systematically tackling this problem on a broad front. 


John Moore’ and his associates at Cornell Medical Col- 
lege, with the cooperation of state and local police and 
medical groups throughout the nation, have been conduct- 
ing immensely important and rigorously controlled research 
on the relation between vehicle design and the likelihood 
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of various types of injury or death, under various accident 
conditions. For example, they have been able to compare 
the injury-producing effects of different types of vehicle 
components, such as steering wheels, under identical acci- 
dent conditions. In order to do this, they have had to con- 
trol such relevant factors as speed, direction and force of 
impact, position of occupants, presence or absence of seat 
belts, and so on. 


Obviously, to institute such detailed controls, and to 
achieve statistical significance, these investigators have had 
to deal with a very large number of very carefully studied 
cases. But already their work has had an influence on the 
design of motor vehicles, especially in relation to such 
readily modifiable factors as so latches, steering wheels, 
seat belts, and dashboards. 


While Moore and his associates have been trying to 
cut down the chances of injury or death when an accident 
occurs, other investigators have been studying factors likely 
to reduce the possibility of accidents in the first place. Thus, 
considerable research is being conducted in such areas as 
proper highway design, including such crucial components 
as width and grade of median, road shoulders, and adjacent 
roadside areas. 


Many accidents occur when a car runs off the road and 
into a tree carefully planted by highway authorities along 
the roadside, or in the median. Other accidents could be 
prevented by having gradually sloping drainage areas along- 
side the road. Such areas would make it much more feasible 
for the driver who has had a blowout, or has swerved off 
the highway to avoid an oncoming car, to bring his vehicle 
safely to a stop without rolling over. The Highway Re- 
search Board of the National Academy of Science is play- 
ing an important role in much of this research. 


Other investigators are studying the effects on accident 
rates of such diverse variables as types of warning signs 
and signals, safety campaigns, traffic laws, and traffic density 
and flow characteristics. 


Again, in these research areas, caution and careful con- 
trol are indicated. Dunlap and others*.® have found that 
while safety campaigns, regulations, signs, and signals may 
have an immediate effect on accident rates, careful fol- 
low-up studies reveal that these effects are often temporary. 
Unfortunately, people appear to have a great capacity for 
becoming habituated, not only to the good, but to the bad 
as well. 


Perhaps the most important single area being investigated 
at the present time, and certainly the area most fraught 
with peril for the careless researcher is that of the driver 
himself. As I have stated elsewhere: “It is the individual 
who drives too fast to make a turn, who cuts in and out 
of traffic, who runs through stop signs, who pulls out of 
a parking space without looking behind him, who crashes 
into a parked vehicle at a stop light, and who goes to sleep 
on the highway after having driven 18 or 20 hours with- 
out rest. It is also the individual who generates accident- 
genic conditions on crowded 60 m.p.h. freeways by driv- 
ing 20 m.p.h. in the passing lane” (3, pp. 281-2). 


Personal Factors in Driving 


What, then, are the personal factors that seem to be as- 
sociated with safe and unsafe driving behavior? Our re- 
search group'.?* and others have been actively studying 
this problem for a number of years now. At least for the 
kinds of subjects we have studied thus far (mostly rela- 
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tively young, healthy males), some rather surprising find- 
ings have emerged. 


For one thing, we have found that the many measures 
frequently assumed to make the biggest difference between 
safe and unsafe drivers—obvious things like reaction time, 
depth perception, and eye-hand coordination, as well as 
psychophysiological functioning and intelligence—seem to 
make little difference. As one observer has remarked, ap- 
parently being able to get one’s foot to the brake a fraction 
of a second sooner than the next person is less important 
than driving carefully enough so that such activity is un- 
necessary—or than paying close enough attention so that 
one notices a child ahead of him who might suddenly dash 
into the street 


As a matter of fact, we have found on a test of driv- 
ing skill that high-accident subjects actually reacted more 
quickly than safe drivers, and finished the entire test sooner 

but that they made more errors along the way. Even 
here, however, group differences were small. 


In contrast, various investigators—including ourselves- 
have encountered such personality characteristics as poorly 
controlled hostility, emotional instability, implusiveness, 
lack of alertness, egocentricity, irritability, foolhardiness, in- 
adequacy or poor social-vocational adjustment more fre- 
quently among high-accident than among accident-free 
drivers!..3.4.5,6, 


The Average Driver 


It is important to realize, however, that most of these 
findings were obtained when a comparison was made be- 
tween very safe and very unsafe drivers. Most people fall 
in the great middleground between these two extremes. 
This is important to recognize, because according to reliable 
statistics, most accidents are not caused by severe accident- 
repeaters. Rather, they are caused by people who have never 
had an accident before. And since this is the case it does 
not seem likely that we are ever going to be able to really 
conquer the problem of unsafe driving, until we are able 
to do something more effective about the average driver. 
Certainly, we may be able to reduce accidents and viola- 
tions to some extent by doing something about the minority 
of people who have accident after accident—either through 
revocation of their licenses, or through the types of group 
or individual psychological treatment currently being at- 
tempted at various centers 


The fact remains that it is the average driver who is 
more likely to collide with us—or vice-versa—when and 
if we have an accident 


What can be done about the average driver, since he 
seems to present the greatest problem ? 


Final answers will probably depend in considerable 
measure upon further research into the role of personality 
factors in accident susceptibility, and the information which 
it provides. Meanwhile, there still appear to be several 
things which can be stated. 


In the first place, as I have noted elsewhere’, a person 
should never allow the routine familiarity of driving to 
blind him to the fact that operating a motor vehicle is a 
complex task demanding the best he has to offer at all 
times. This, of course, may mean many things. It means 
not driving 18 hours without sleep, and not driving when 
one is feeling ill, or sedated with drugs, or feeling 10 feet 
tall and without a worry in the world after a few drinks. 
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In the second place, studies such as those I have re- 
ferred to above warn the individual that his capabilities 
may be impaired after he has been reprimanded by an em- 
ployer to whom he can’t talk back, or when he has spent 
eight hours coping with the public during ladies’ day in 
a bargain basement. Driving home from such experiences, 
the individual is more likely, if indeed he notices the other 
cars on the road at all, to view them simply as an enor- 
mous collection of four-wheeled personal enemies, whose 
sole aim is to get in his way or to frustrate him—and, un- 
fortunately, he is very likely to act accordingly. 


Similarly, if a person is worried about personal prob- 
lems, he is more likely to daydream at the wheel—and it 
frequently doesn’t take more than a few seconds for him 
to suddenly wake up and find himself in a potential acci- 
dent situation. When, in fact, for any reason, a person is 
more self-centered and indifferent to others, when he is 
tense and angry, when he is feeling unusually elated about 
something, when he is preoccupied with worries, or when 
he is tired, or sick, or feeling under the weather, he is sim- 
ply more likely to have an accident or to commit a violation 
which might easily lead to an accident than he is at other 
times. 


In a slightly different vein, it also seems clear that when 
a person begins to employ a big, powerful, several-hundred- 
horsepower car complete with wings and stabilizing fins 
as a way of demonstrating how clever, or brave, or alert, 
or devil-may-care, or defiant, or glamorous he is, his 
chances of becoming a fatality statistic are considerably 
enhanced. 


Doing something about the average driver, about awak- 
ening him to an awareness that driving is a highly com- 
plex task demanding the best he has to offer—physically, 
mentally, and emotionally—is probably the greatest un- 
solved problem facing all of us, whether as law enforce- 
ment officials, educators, social scientists, physicians, or 
simply as responsible citizens alarmed by the tragic toll of 
one of the greatest, and potentially most preventable, of 
all health problems. 
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